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top Wasting Fuel! Build R-E s 
xhaust analyzer. Use it to 
une up your car: Its easy! 
ts accurate! It works! 



ote for the 3D TV system: 
ou like best. See how they 
vork and back the one . 
/ou like best. 



Futurize Your i 
Home with our 
|ome control 
computer. 256 
separate control 
flannels handle 
Everything! 



mom AM and it's a 



M>ng number! Build 
ur gadg^Uand stop 
them c 



With Linear IC Now 
you can design and 
buijd those circuits 







Gijyhrough the hype- 
Select a computer 
modem that doesn't 
Ik do more than you 
- need. 
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GERNSBACK 






71896"48783' 



• New Idea * State-Of-Solid-State 




Now there's 
a new breed of 
Beckman hand -held 
DMMs tough 
enough to withstand 
accidental drops, 
input overloads 
and destructive environments. 

The new HD100 and HD110 
DMMs are drop -proof, packed 
with overload protection and sealed 
against contamination. You won't 
find more rugged meters than the 
Beckman HDs. Inside or out. 




Drop Proof 

Constructed of double -thick 
thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o-ring seals, 
ultrasonically-welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops -proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are 
protected up to 1500 Vdc or 1000 
Vrms. Current ranges are pro- 
tected to 2A/600V with resistance 
ranges protected to 600 Vdc. Tran- 
sient protection extends up to 6KV 
for 10 microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use from a 
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common 9V transis- 
tor battery. You can 
run in-circuit diode 
tests and check con- 
tinuity. You even get 
a one year warranty. 

The 0.25% basic dc volt accu- 
racy HD meters serve you with 7 
functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter 
of your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter 
with prices starting at just $169 
(U.S. only). 

Tb locate your nearest dis- 
tributor, write Beckman Instru- 
ments, Inc., Instrumentation 
Products, 630 Puente Street, 
Brea, CA 92621; (714) 773-8453. 



BECKMAN 




Probably 
the second 
most important 
book you can 
turn to for 
guidance. 

Electronics dealers and repair experts know 
they can depend on Philips ECG 9 Replace- 
ment Semis to fit and to work— reliably. 

And they know they can depend on 
the new ECG Semiconductor Master 
Replacement Guide to save them 
time, money and aggravation when 
ordering the parts they need. 

545 pages. 3,100 ECG Semi- 
conductor types. More than 700 
new products including transient 
voltage suppressors, micro- 
processor ICs, thermal cutoffs, 
solid state relays and more. 

It's the only book of its 
kind you'll ever need this 
year, and you can get it 
from your nearest ECG 
distributor. Just call 
1-800-225-8326 
toll-free for his name 
and phone number (in 
Massachusetts, call 
1-617-890-6107). 



If if s ECC,it fits. And it works. 
PhilipsECG 



A North American Philips Company 
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Scanners 

Communications Electronics," 

the world's largest distributor of radio 
scanners, introduces new models 
with special savings on all radio 
scanners. Chances are the police, 
fire and weather emergencies you'll 
read about in tomorrow's paper are 
coming through on a scanner today. 
We give you excellent service be- 
cause CE distributes more scanners 
worldwide than anyone else. Our ware- 
house facilities are equipped to pro- 
cess thousands of scanner orders 
every week. We also export scanners 
to over 300 countries and military 
installations. Almost all items are in 
stock for quick shipment, so if you' re 
a person who prefers fact to fantasy 
and who needs to know what's really 
happening around you, order your 
radio today from CE. 

NEW! Regency? MX5000 

List price $599.95/CE price S379.00 
Multi-Band, 20 Channel * No-cryslal scanner 
Search • Lockout • Priority • AC/DC 
Selectable AM-FM modes • LCD display 
World's first continuous coverage scanner 
Frequency range: 25-550 MHz. continuous coverage. 
Never before have so many features come in 
such a small package. The Regency MX5000 
mobile or home scanner has continuous cover- 
age from 25 to 550 MHz. That means you can 
hearCB, Television audio, FM broadcast sta- 
tions, all aircraft bands including military and 
the normal scanner bands, all on your choice of 
20 programmable channels, 

NEW! Regency® MX3000 

List price S299.95/CE price S1 81 .00 
6-Bnnd, 30 Channel * No-crystal scanner 
Search m Lockout • Priority • AC/DC 

Bands: 30-50, 144-174, 440-512 MHz. 
The Regency Touch MX3000 provides the ease 
of computer controlled, touch-entry program- 
mi ng in a compact-sized scanner for use at home 
oron the road. Enteryourfavo rite public service 
frequencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact. 

In addition to scanning the programmed 
channels, the MX3000 has the ability tosearch 
through as much as an entire band for an active 
frequency. The MX3000 includes channel 1 
priority, dual scan speeds, scan or search delay 
and a brightness switch for day or night operation. 

NEW! Regency® Z30 

List price S269.95/CE price SI 79.00 
B-Band, 30 Channel • No-crystal scanner 
Bands: 30-50, 144-174, 440-512 MHz. 
Cover your choice of over 1 5,000 frequencies 
on 30 channels at the touch of your finger. 



NEW! JILSX-200 

CE price S264.0O/NEW LOW PRICE 
B-Band, tB Channel • No-crystal scanner 
Quartz Clock • AM/FM • AC/DC 
Bands: 26-88, 108-180, 380-514 MHz. 
Tune Military, F.B.I. , Space Satellites, Polices 
Fire. O.E.A., Defense Department, Aeronautical 
AM band. Aero Navigation Band. Fish & Game, 
Immigration, Paramedics, Amateur Radio, Jus- 
tice Department, State Department, plus thou- 
sands of other restricted radio frequencies no 
other scanner is programmed to pick up. 

Regency® HX1000 

Allow 60-120 days for delivery after receipt of 
order due to the high demand lor this product 
List price S329.95/CE price S209.00 
S-Band, 20 Channel • No Crystal scanner 
Search • Lockout • Priority • Scan delay 
Sidollt liquid crystal display 
Frequency range: 30-50, 144-174, 440-512 MHz. 
The new handheld HerjencyHXI 000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to 20 channels at the same time. 
W h e n you act ivate t h e p riority co n t rol, yo u automat- 
ically override all other calls to listen to your favorite 
frequency. The LCD display is even sidelit for night 
use. A die-cast aluminum chasis makes this the 
most rugged and durable hand-held scanner avail- 
able. There is even a backup lithium battery to main- 
tain memory for two years. Includes wall charger, 
carrying case, belt clip, flexible antenna and nicad 
battery. Reserve your Regency HX1000 now. 

Regency® R106 

List price SJ49.95/CE price $92.00 
S-Band, 10 Channel • Crystal scanner • AC/DC 

Frequency range: 30-50, 146-174, 450-5 12 MHz. 
A versatile scanner, The Regency R-106 is built 
to provide maximum reception at home or on 
t h e road. Ft ug g ed cab i net protect s t h e a d va need 
design circuitry allowing you years of depend- 
able listening. 

NEW! Regency® D810 

List price S399.95/CE price $244. 00 
8-Bnnd, SO Channel * Crystalless • AC only 

Bands 30-50, 88-108,11 8-136, 144-1 74, 440-512 MHz. 
This scanner offers Public service bands, plus 
Aircraft and FM broadcast stations. You can 
listen to Bach or a Boeing 747, the Rolling 
Stones orthe riot squad, or any of 50 channels. 
Plus special direct access keys let you listen to 
police, fire, emergency, or any of your favorite 
channels just by pushing a button. 

Regency® R1040 

List price $1 99,95/CE price S1 24.00 

6- Band, 10 Channel • Crystalless • AC only 

Frequency range: 30-50, 144-174, 440-512 MHz. 
Now you can enjoy computerized scanner ver- 
satility at a price that's less than some crystal 
units. The Regency R1 040 lets you In on all the 
action of police, fire, weather, and emergency 
calls. You'll even hear mobile telephones. 

Programming the R1 040 iseasy. Merely touch 
the keyboard and enter any of over 15,000 
frequencies on your choice of 10 channels. 

NEW! Regency® HX650 

List price $1 1 9.95/CE price $79.00 
S-Band, B Channel • Handheld crystal scanner 

Bands: 30-50, 146-174, 450-512 MHz 
Now you can tune in any emergency around 
town, from wherever you are, the second it 
happens. Advanced circuitry gives you the 
world's smallest scanner. Our low CE price in- 
cludes battery charger/ A. C. adapter. 

QUANTITY DISCOUNTS AVAILABLE 

Order two scanners at the same time and deduct 
1%, forthree scanners deduct 2%, four scanners 
deduct 3%, five scanners deduct 4% and six or 
more scanners purchased at the same time 
earns you a 5% discount off our super low 
single unit price. 



Regency Bmgmncy 

Hxiooo hxoso 




OTHER RADIOS * ACCESSORIES 

Regency" C403 Scanner. , . $59.00 

Regency* Z1 Scanner 51.49.00 

Panasonic RF-9 Shortwave receiver ,..$84.00 

Pa na so n ic H F- 350 She rl wav e receiver . . s 1 2 9 .0 

Panasonic RF-799 Shortwave receiver $215.00 

Panasonic HF-2600 Shortwave receiver $199.00 

Panasonic RF-2900 Shortwave receiver $249.00 

Panasonic RF-3100 Shortwave receiver $279.00 

Panasonic RF-B300 Shortwave receiver . 51. 95.00 

Panasonic RF-B600 Shortwave receiver. $429.00 

Panasonic RF-6300 Shortwave receiver. $539.00 

Bearcat' r 350 Scanner. $399.00 

Bearcat* 300 Scanner 5349.00 

Bearcat 1 260 Scanner $259.00 

Bearcef 250 Scanner 5279.00 

Bearcat* 200 Scanner $1 69.00 

Bearcat' 21 OXL Scanner $229.00 

Bearcat* 20/20 Scanner $289.00 

Bearcat- 1S1 Scanner... $169.00 

Bearcat* 1 00 Scanner , . 5269,00 

Bearcat* Five-Six Scanner $1 29.00 

Bearcat* DX1 000 Shortwave Receiver. 54S9.00 

Bearcat* Weather Alert $49.00 

Freedom Phone* 4000 Cordless telephone $239.00 

Fanon FCT-200 Cordless telephone.. $139.00 

SPSSCafrying case for Bearcat Five-Six $1 5.00 

MA-506 earring case tor Reoency HX650 51 5.00 

FB-E Frequency Directory for Eastern U.S.A $12,00 

F B- w F requency D ire ctory for Western U.S. A 512. DO 

TSG-Too Secret* Registry of U.S. Government Freq. ... $ 1 5.00 

RRF Railroad Frequency Directory 510.00 

ESD Energy Services Directory $10.00 

ASP Frequency Directory for Aircraft Band ...,510,00 

SRF Survival Radio Frequency Directory $10.00 

TIC Techniques for Intercepting Comm. Manual . , , 512,00 
CtE Covert Intelligence, Elect. Eavesdropping Man.. . . $12.00 

B-4 1 .1 V AAA Ni-Cad batteries (set of lour) $9.00 

B-6 1.2 V AA Ni-Cad batteries (set of lour) $12.00 

A-1 35e Crystal certificate , S3.00 

A60 Magnet mount mobile antenna 535,00 

A70 Base atalion antenna $35.00 

Add $3.00 sh ipping for ail accessories ordered at the same time. 
Add $12.00 per shortwave receiver for U.P.S. shipping. 
Add $3,00 shipping per scanner antenna. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any 

scanner, send or phone your order directly to our 
Scanner Distribution Center." Be sure to calculate 
your price using the CE prices in this ad. Michigan 
residents please add 4% sales tax or supply your 
tax I. D. number. Written purchase orders are accep- 
ted from approved government agencies and most 
well rated firms at a 30% surcharge for net 30 
billing. All sales are subject to availability, accept- 
ance and verification, All sales on accessories are 
final. Prices, terms and specifications are subject 
to change without notice. All prices are in U.S. 
dollars. Out of stock items will be placed on back- 
order automatically unless CE is instructed dif- 
ferently. A S5.00 additional handling fee will be 
charged for all prepaid orders under $50.00 or 
purchase orders under $200.00. Shipments are 
F.O.B. Ann Arbor, Michigan. No COD'S. Most pro- 
ducts that we sell have a manufacturer's warranty. 
Free copies of warranties on these products are 
available prior to purchase by writing to CE. Inter- 
national orders are invited with a $20.00 surcharge 
f or sp ecia I ha n d li ng in a doWon t o srti p pi n g c h arg es. 
All shipments are F.O.B. Ann Arbor, Michigan. No 
COD's please. Non-certified and foreign checks 
require bank clearance. 

Mail orders to: Communications Electron- 
ics,'" Box 1002, Ann Arbor, Michigan 48106 
U.S.A. Add $7.00 per scanner for U.P.S. ground 
shipping and handling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO delivery, shipping charges are three 
times continental U.S. rates. If you have a Visa 
or Master Card, you may call and place a credit 
card order. Order toll-free in the U.S. Dial 
800-521-4414. In Canada, order toll-free by 
calling 800-265-4828. Telex CE anytime, dial 
81 0-223-2422. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center" and CE logos are trade- 
marks of Com muni cat ions Electronicsr 
t Bearcat is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana. 
t Regency is a federally registered trademark of Regency 
El ectron ics I nc AD #03 1 5 84 A 

Copyright 1984 Communications Electronics 

OrderToll Free . . . call 

1-800-521-4414 



COMMUNICATIONS 
ELECTRONICS™ 
Consumer Products Division 

SIS Phoenix D Bo* 1002 □ Ann Arbor. Michigan 48108 U.S. A 
Call TOLL-FREE 800-531-44,1* or outliSI U.S.A. 313-»T3-Seea 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 
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BUILD THIS 47 AUTOMOTIVE GAS ANALYZER 

Does your stale require an annual emissions test? Now you can 
be sure that your car will pass. Philip M, Van Praag 

61 NO MORE WRONG NUMBERS 

Part 3. We start this month with details on construction. Then we'll 
show you how to hook everything up to keep those unwanted calls 
away. Gary McClellan 

64 HOME CONTROL COMPUTER 

Part 2. We'll take our first look at the computer's second board, 
which contains the power-supply and remote-control circuitry. 
Then we'll look at the I/O system. Steven E. Sams 



TECHNOLOGY 



4 VIDEO ELECTRONICS 

Tomorrow's news and lechnology In this quickly changing industry 
David Lachenbruch 

12 SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology. 
Gary H. Arien 



CIRCUITS AND 
COMPONENTS 



38 NEW IDEAS 

A proximity power switch. 

40 DRAWING BOARD 

Bipolar power supplies— a look at reader responses. 
Robert Grossblatt. 

42 DESIGNER'S NOTEBOOK 

How to expand the range of the 4017 counter. Robert Grossblatt 

75 MAKING MEASUREMENTS ELECTRONICALLY 

We'll introduce you to a variety of transducers and show you how 
you can use them effectively. Harry L. Trietley 

80 DESIGNING WITH LINEAR IC'S 

Part 2. We'll look at the inverting follower and how to solve some 
problems commonly encountered with op-amps. Joseph J. Carr 

92 HOBBY CORNER 

Finding the location of a transmitter. Earl "Doc" Savage, K4SDS 

96 STATE OF SOLID STATE 

A spatial, stereo, and pseudo-stero sound IC. Robert F. Scott 



VIDEO 57 WHAT'S NEW IN 3-D TV 

A look at Ihree different methods of achieving three-dimensional 
effects. Carl Laron 

100 SERVICE CLINIC 

How to test TV IF's and tuners. Jack Darr 

103 SERVICE QUESTIONS 

Radio-Electronics Service Editor solves technicians" problems. 



RADIO 



104 COMMUNICATIONS CORNER 

Digital communications and RFI. Herb Friedman 



COMPUTERS 



79 TELECOMMUNICATIONS 

An inlroduction to computer-communications hardware and 
software. Herb Friedman 



94 



COMPUTER CORNER 

Getting started with computer-literacy machines. Lou Frenzel 



EQUIPMENT 


22 


Kaypro Inc. Kaypro 10 Hard-Disk Computer 


REPORTS 


27 


Heath EE-3201 Digital Techniques 


Course 


DEPARTMENTS 


8 


Advertising and Sales Offices 


108 New Books 




138 


Advertising Index 


109 New Literature 




139 


Free Information Card 


31 New Products 




14 


Letters 


8 Publisher's Letter 




111 


Market Center 


6 What's News 



ON THE COVER 

Does your stale require that your car 
pass an annual emissions tests? In 
those states that do, many "do-it- 
yourselfers" are beginning to feel left 
out. After all, who else but the state- 
licensed inspection shop can make 
the emission test? If you build this 
month's featured project, you'll be 
able to keep tabs on your own emis- 
sions—even while you're driving! 
The story begins on page 47. 




WILL THERE EVER BE A 3-D TV system that will 
give us more than eye strain? Carl Laron, our 
Associate Editor takes a look at three systems 
that look promising. Each has its own advan- 
tages — and drawbacks. But one thing is sure: 
You'll be hearing a lot more about those systems 
In the future. But read about them here first, 
starting on page 57, 



COMING NEXT MONTH 
On Sale May 22 

Satellite TV. A special section 
that deals with antennas, down- 
converters, receivers, and more, 
including a look at DBS. 
Repairing PC Boards 
easy — we'll show you 
Tuning Microwave Downcon- 
verters. It's easier than you think 
and you don't have to perch your- 
self on your roof! 
And lots more! 
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Radio-Electronics, (ISSN 0033-7862) Published monthly 
by Gemsback Publications, Inc. 200 Park Avenue South, 
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York, N.Y, and additional mailing oflices. One-year subscrip- 
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S1 7.97 Other countries. S22.47 (cash orders only.payable in 
U.S.A. currency). Single copies SI. 75. C 1984 by Gemsback 
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As a service to readers. Radio- Electronics publishes available plans or Information relating to newsworthy products, techniques and scientific and technological development. Because of possible Jt 
variances in the quality and condition of materials and workmanship used by readers. Radio- Electronics disclaims any responsibility lor the safe and proper functioning of reader-built projects based <§ 
upon or from plans or information published in this magazine. °^ 




VIDEO ELECTRONICS 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 




8mm 
CAMCORDER 



Eastman Kodak's debut in video has upset the plans of the Japanese VCR establishment. 
Kodak jumped the gun on what seemed to be a tacit agreement to hold up introduction of the 
new 8mm- Video format until 1985, at the earliest, by demonstrating two one-piece camera- 
recorder combinations slated for sale in the U.S. in July. (See left-hand photo.) Kodak's 
machines weigh about 5'/2 pounds with battery and the little cassette, which is about the size 
of an audio cassette. The camera section contains a newly designed '/s-tnch Newvicon pickup 
tube, aVHnch electronic viewfinder, and a 6:1 power zoom; the recorder section has two video 
heads, fast-forward, reverse, and visual scan. The deluxe model adds autofocus, fade-in and 
fade-out, three heads, still-frame, and the ability to superimpose the date on the recorded 
picture. 

For playback, the entire camcorder is placed in a "cradle," which contains RF circuitry and a 
battery charger. An accessory to the cradle is a slip-in tuner-timer for recording off the air or 
from cable. The cassettes initially will be available in 30-, 60- and 90-minute lengths, in either 
metal powder or metal evaporated tape. Suggested list prices of the camcorders are $1,599 
and $1,899; the obligatory cradle is $199, and the tuner-timer $300, However, the products 
actually are expected to sell for considerably less. The camcorders are- made by Matsushita, 
the tape by TDK, both in Japan. 



TINY CAMERAS 



Just about the time that 8mm is being introduced, along comes a barrage of miniaturized, 
lightweight cameras designed to be used with portable VCR's. Sony has introduced a camera 
using a CCD pickup; it weighs two pounds five ounces and sells for $1,350. (See right-hand 
photo.) RCA countered with a palm-sized MOS camera, weighing two ounces less, for $995. 
But the lightest one introduced to date has a pickup tube instead of a solid-state sensor. It's 
made by Konika and weighs less than one pound ten ounces, has a new '/2-inch "Cosvicon" 
tube, and sells for $750. Its light weight is due partially to the fact that it lacks such features as 
electronic viewfinder and motorized zoom lens — it has a3:1manualzoom and a through-the- 
lens viewfinder. Upcoming are solid-state cameras from Sanyo and Fisher patterned after 
35mm still-film cameras. 



THE SWITCH TO 
VHS 
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As I forecasted in this space last month, Zenith has dropped its line of Beta VCR's and joined 
the VHS camp with a line of recorders made to its specifications by JVC. Included in the five- 
unit line is the miniaturized Video Movie camcorder, the hit of Berlin's Audio-Video Fair 
(Radio-Electronics, December 1983). Video Movie uses the 20-minute VHS-C cassette, 
which can be played back on any VHS deck by placing it in an adaptor. Zenith's home decks all 
feature remote control units that will operate any Zenith infrared remote-control TV set that was 
made since 1977. In addition to Zenith, NEC— long a Beta stalwart — has added VHS to its 
new line in the United States, but NEC is also retaining its line of Beta machines. Thus NEC, 
with ninedifferent VCR models, including the Betamovie camcorder, has more VCR's than any 
other brand. R-E 



TEK 



2213A'2215A 

60 MHZ OSCILLOSCOPES 



THE PERFORMANCE- 
PRICE STANDARD 



Tek's best-selling 

60 MHz scopes: 

Now 25 ways better for 

not a penny more! 



Now Tek has improved Its 
2213/2215 scopes with brighter 
displays. Greater accuracy. 
And more sensitive triggering. 
At no increase in price. 

The 60 MHz 2213 and dual time 
base 2215 have been the most 
popular scopes in Tektronix 
history. Now, Tek 
introduces an 'A" 
Series update with 
more than 25 speci- 
fication and feature 
enhancements — 
things you have 
asked for such as 
single sweep — all 
included at no 
added cost. 

A brighter 
display and new 
vertical ampli- 
fier design 
provides sharp, 
crisp traces. 
That makes the 221 3A/ 
221 5A a prime candidate 
for tasks like TV trouble- 
shooting and testing, 
where fast sweeps are 
typical. 

New features include 
10 MHz bandwidth limit 
switch, separate A/B 
dual intensity controls 
{2215A only), and power- 
on light: additions custom- 
ers have suggested for 
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TeKtronlx 22I5A ■■ 




Specification 
enhancement 



221 3 221 5 "A" Series 221 3 '22 1 5 



CRT brightness 



14 kv accei. potennai 1 kv accel potential 



Vertical accuracy 



3%.OMo50 8 C 



3%. + 20*to30"C 



Chop rate 



500 kHz 



250 kHz 



Input capacitance 



20 pF 



30 pF 



CMRR 



1 to 1 at 25 MHz 



10IO1 at 10 MHz 



Channel isolation 



100:1 at 25 MHz 



Noi specihed 



A Trigger sensitivity (int) 0.3 div at 5 MHz 



4 div at 2 MHz 



TV triggering 



1 .0 div compos, sync 2.0 div compos, sync 



Sweep accuracy (in 1 0X) 4%. 1 5° to 35"C 



5%. 20° to 30°C 



Delay jitter 



20.00OIO1 (221 5A) 
10,000 to 1 (2213A) 



10.000IO1 (2215) 
5,000 to 1 (2213) 



Hoi doff Range 



10:1 



4 1 



giving these scopes the final measure 
of convenience. 

Triggering, sweep accuracy, 
CMRR and many more major 
specifications are better than ever. 
Check the performance chart: not 
bad for scopes already considered 
the leaders in their class! 

The price: still 
$1200* for the 
2213A, $1450* for 
the2215A.Or, step 
up to the 100 MHz 
2235 for just $1650*! 
You can order, ob- 
tain literature, or 
get expert tech- 
nical advice, 
through Tek's 
National Market- 
ing Center. 
Direct orders 
include oper- 
ator manuals, 
two 10X probes, 
15-day return policy, 
world-wide service back- 
up and comprehensive 
3-year warranty. 

Talk to our technical 
experts. 

Call toll-free: 
1-800-426-2200 
Ext. 156. 

In Oregon call collect: 
(503) 627-9000 Ext. 156. 



■Price FOB Beaverton, OB 
AS! scopes are UL Usled and CSA 
approved. 3-year warranty includes 
CRT and applies to 2000 family oscillo- 
scopes purchased after 1IV83 



Ttektronix 

coMMrrrerjTo excellence 
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Copyright °1984. TekltoniK. Inc. All rights reserved TTA-438 



WHAT'S NEWS 



Philips and Sony agree 
on a CD read-only 
memory format 

Philips and Sony have an- 
nounced agreement on a basic 
format tor a Compact-Disc Read- 
only Memory system. Details will 
be formalized shortly. 

The new format is based on the 
Compact-Disc Digital-Audio Sys- 
tem sound-reproduction format. 
Since June, 1980, Philips and 
Sony have been studying the pos- 
sibilities of using the CD as a read- 
only memory, to take advantage of 
its large capacity, compactness, 
and ease of operation. 

The CD read-only memory has a 
storage capacity of 550 mega- 
bytes, which is 500 to 1,000 times 
that of conventional floppy disks. 
The 12-cm disc can contain the 
contents of up to 12,000 standard 
typewritten sheets. 

The new CD read-only memory 
standard format comes as an addi- 
tion to the existing CD standard for 
audio applications, which remains 
unchanged. 

MCI plans new services 
to Belgium and Greece 

MCI, an international voice- and 
data-communications services 
company, is preparing to test di- 
rect-dial voice services to Greece 
and Belgium in preparation for im- 
plementing service between the 
United States and those countries, 

MCI officials have stated that, 
with the encouragement of the 
Federal Communications Com- 
mission—which has urged U.S. 
carriers to seek arrangements to 
provide international services- 
negotiations with Belgium and 
Greece have reached the stage 
where MCI has asked the FCC for 
permission to conduct the tests. 

Games and education 
software to boom? 

"If 1982 was 'the year the com- 
puter came home'," says Frost & 
Sullivan, international market re- 
searchers, "the year 1983 is pro- 
grammed to be the beginning of a 
home-computer software boom," 
But games and education, rather 
than home-finance and word-pro- 
cessing programs, will dominate. 

Software for machines costing 



less than $1,000 should increase 
70 percent per year between 1984 
and 1986. Games will represent 
well over 50 percent of the software 
sold for home use. Educational 
software will advance from almost 
3 million units in 1983 to more than 
18 million in 1986, according to the 
report. That will increase its share 
of the market to 20 percent. 

Home-management software 
has not been as popular, partly be- 
cause low-end home computers 
lack the memory needed by many 
of the programs. With the coming 
of more powerful small computers, 
however, the segment is expected 
to increase its present 5 percent 
share over the next few years. 

Navigation satellites 
outlive expectations 

The U.S. Navy Trans// satellites 
placed in orbif in the early 70's 
have greatly surpassed their ex- 
pected lifetimes. RCA Astro Elec- 
tronics made fifteen satellites for 
the Navy's Strategic Systems Proj- 
ect Office, three of which were im- 
mediately launched, while the 
others were held as spares. Two of 
the original three are still operating. 
Their long life and high reliability 
have kept the remaining twelve in 
ground storage. 

Those drum-shaped satellites, 
traveling in polar orbits, beam sig- 
nals to ground every two minutes. 
Using those signals, ships or air- 
craft with the required on-board 
equipment can ascertain their 
positions on or over Earth's surface 
within a few hundred feet. 

RCA Astro-Electronics is now 
modifying eight of the remaining 
Transrt satellites for dual launches, 
beginning in 1985. That operation 
is known as Stacked Oscars in Ser- 
vice. The satellites will be kept in 
orbital storage where they will be 
more readily available when 
needed. 

Videocassette sales 

pass S3-mil!ion mark 

Sales of videocassette record- 
ers (VCR's) in 1983 had topped the 
$3-million mark in October, the 
Electronic Industries Association's 
Consumer Electronics Group re- 
ports. Sales to that date amounted 
to nearly 400,000 units, up 91,8 
percent over the same period in 
1982. 



Color TV's also registered im- 
pressive gains. Sales up to Octo- 
ber exceeded 11 million units, an 
improvement of more than 20 per- 
cent over the first 10 months of 
1982. Black-and-white-TV sales 
were slightly lower than in the 
same period the previous year. 



RCA builds three 
advanced satellites 

Three Advanced TIROS-N sat- 
ellites are being built for NOAA 
(National Oceanic and At- 
mospheric Agency) under the su- 
pervision of NASA's Goddard 
Space Flight Center in Greenbelt, 
MD. Advanced TIROS-N's are the 
fourth generation of satellites built 
since the launch of the first weather 
satellite, TIROS-1, in 1960. They 
will bring the TIROS-N series to 11 
spacecraft. 

Each satellite is equipped with 
systems to collect meteorological 
data from several-hundred data- 
collection locations. Those supply 
information for weather forecast- 
ing, hurricane tracking and warn- 
ings, agriculture, fishing, and other 
activities. Since 1966 no storm 
anywhere in the world has gone 
undetected by those satellites. 

All 29 of the nation's polar-orbit- 
ing weather satellites have been 
provided by RCA Astro-Elec- 
tronics. 

EIA sets new standards 
for silicon digital IC's 

The Engineering Department of 
the Electronic Industries Associa- 
tion has established JEDEC Stan- 
dard No. 7, setting industry 
specifications for three series of 
new high-speed silicon-gate digital 
IC's, 

The 54/74HC series includes 
buffered CMOS logic devices with 
the primary characteristic of V IL 
(logical low-input voltage) and V, H 
(logical high input voltage) ratings 
for good noise immunity in CMOS 
system designs. The 54/74HCU 
series includes a limited number of 
unbuffered (1 active logic circuit) 
inverters or gates where V [L and 
Vh ratings are less than those of 
the HC series. The third series is 
designated 54/74 HCT, having V t L 
and V IH ratings of 0.8- and 2-vo!ts 
respectively for direct interfacing 
with TTL logic IC's. 



New G.E. picture tube 
adds more color to TV 

Introducing Neo-Vision, a new 
picture tube whose faceplate con- 
tains neodymimum oxide. General 
Electric claims two advantages: 
First, the new blue neodymimum 
glass absorbs the usually yellow- 
ish room light; thus produces 
richer, more natural colors and is 
less affected by the ambient il- 
lumination. 

The second advantage is the ap- 
pearance of the blue-tube set 
when turned off. a distinct improve- 
ment over the "dull, drab, greenish- 
grayish blank screen of present- 
day sets," says G.E. 

The Neo-Vision tubes will ap- 
pear in nine models, including the 
"Command Performance" series. 

Police radar inaccurate 
another test shows 

In a recent release, Regency 
Electronics of Indianapolis, IN 
urges both police and drivers to be 
suspicious of the accuracy of po- 
lice speed radars, citing a report of 
tests of six speed-measuring radar 
units: the tests were prepared by 
the National Bureau of Standards. 

GB transmissions in particular 
were cited as one cause of inac- 
curacy, While police transmissions 
from the vehicle in which the radar 
was operated had a limited effect: 
"CB transmission in the same vehi- 
cle affected nearly all radars." 
When radar and CB radio were 
connected to the same battery, 
readings on the radar target read- 
out depended on the frequency of 
the CB audio. "CB radio mounted 
in a pickup caused readings of 60 
to 70 mph at distances up to 75 feet 
from patrol car. . ,100-watt police- 
radio transmission did not interfere 
with the radar units at distances 
beyond 30 feet from the vehicle in 
which the radar was operated." 

Other sources of error were 
shadowing, or the tendency of a 
moving-mode radar to use a slow- 
moving large vehicle rather than 
the ground to measure the speed 
of the patrol car; and batching, or 
target speed bumping, a change in 
the target-vehicle speed display 
when the patrol car changes 
speed. Shadowing was observed 
to some extent in all but one of the 
six radars tested and target-speed 
bumping was seen in three. R-E 
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The Digital 

vs. Analog 

battle is over. 

QC* buys you the new champion. 
03 The new Fluke 70 Series. 

They combine digital and analog displays for 
an unbeatable two-punch combination. 

Now digital users get the extra resolution of a 
3200-count LCD display. 

While analog users get an analog bar graph for 
quick visual checks ol continuity, peaking, nulling 
and trends. 

Plus unparalleled operating ease, instant 
autoranging, 2,000+ hour battery life and a 
3-year warranty. 

All in one meter 

Choose from three new models. The Fluke , 
73, the ultimate in simplicity. The feature- packed' 
Fluke 75. Or the deluxe Fluke 77, with its own 
multipurpose protective holster and unique 
"Touch Hold" function (patent pending) that cap- 
tures and holds readings, then beeps to alert you. 

Each is Fluke-tough to take a beating. 
American-made, to boot. And priced to be, quite 
simply, a knockout. 

For your nearest distributor or a free brochure, 
call toll-free anytime 1-8QQ-227-38PQ, 

Ext. 229. From outside U.S.. call 1-402-496-1350. Exl. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 
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Fluke 75 

S99' ^^ 

Angipg/digiB 1 jfegjgj 
Volts. Ohms. IDA, mA. 

diode test 

h.y--: :■:."! n'- •> 

0.5& basic &. jggjWg 
ffiJO- nuur tahgry Iffe 
3 y*> ggranh 



Flute 77 

S129" 

Analoq/diQiBI display 
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diode ies! 
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As 1 promised last month, this issue of Radio-Electronics 


editor 






includes something new. Directly following pages 106, you'll find 


Gary H, Arien, contributing editor 






the premier issue of ComputerDigest. Yes; Volume 1, Number 


David Lachenbruch, contributing 
editor 






1 has arrived. Please note that it is a separate tear-out section. 


Earl ""Doc" Savage, K4SDS, hobby 






We have tried to put together a package you will enjoy, find 


editor 






valuable, and one that meets your needs as an electronics 


Lou Frerrzel, contributing editor 






professional. 


Ruby M. Yee, production manager 
Robert A. W. Lowndes, production 






We do expect the section to grow, but it will not take any space 


associate 






away from the regular Radio-Electronics editorial lineup of 


Dianne Osias, production 






features that you are accustomed to receiving each month. 


assistant 
Joan Roman, circulation director 






What's inside? Four feature articles. The lead story presents a 


Arline R. Ffshrnan, 
advertising coordinator 






quick comparison of LISA - PC - MACINTOSH - PEANUT. Then 


Cover photo by Robert Lewis 






we go on with a feature that teils how you can upgrade budget 


Radio-Electronics is indexed in Ap- 






printers.... present a look at the new Macintosh.... and show you 


plied Science & Technology Index and 






why CP/M is an operating system you should learn more about. 


Headers Guide to Periodical Literature. 




Gernsback Publications. Inc. 




If you like ComputerDigest, take a moment to tell me that you 


200 Park Ave. South 
New York. NY 10003 






do and why you do. If you don't like it, I'd like to know why. 


Chairman of the Board, M. Harvey Gernsback 
President: Larry Steckler 






Remember, this is only the beginning. As ComputerDigest 


ADVERTISING SALES 212-777-6400 






grows, we'll be able to bring you even more computer coverage 


Larry Sleekier 






designed for the interests of the electronics professional.. ..you 


Publisher 






and other readers just like you. 


EAST SOUTHEAST 

Stanley Leviian 






Now go ahead and enjoy this action-packed issue of Radio- 


Radio-Eiectronics 
200 Park Ave, South 






Electronics and the bonus 16-page issue of ComputerDigest. 
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DORIC 





0HITACHI 

$ RQQ 95 

V-422 *WW 

DC to 40 MHz, 

1mV/div, dual-trace, 
DC offset function 



V-1050 



V-222 



$499 95 



$ 



1,249 



95 



HI-PERFORMANCE 

PORTABLE 

OSCILLOSCOPES 

ALL FEATURE 6" RECTANGULAR CRT 
Full 2 year parts & labor warranty. 



DC to 20 MHz, 
ImV/div, dual-trace, 
DC off. tunc, Alt, 
magnify function 



$ 



439 



95 



V-212 

DC to 20 MHz, 
ImV/div, dual-trace 



BECKMAN'S CIRCUITMATE 
ALL UNDER $100 



CD 



V-1050F 

100 MHz Quad Trace 
w/delay sweep 

$QOQ 95 

V-650F ^^O 

60 MHz Dual Trace 
w/delay sweep 



PRICE DOES NOT INCLUDE 
PROBES. PROBES $50. A PAIR 
WHEN PURCHASED WITH SCOPE. | 
$75 SHIPPING WITHIN 
CONTINENTAL U.S. 



AVAILABLE NOW. 




64 



95 



69 



95 
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Cfrcuitmate DM 20— 
3Vi -digit, pocket-size 
multimeter; 0,8% Vdc 
accuracy, diode test, 
hFE test, conductance, 
10 amps AC and DC 
ranges, auto-polarity 
auto-zero, auto- 
decimal 



fCircuitmate DM-40 — 

3 Vi -digit multimeter; 
0.8% Vdc accuracy, 
diode test, auto- 
polarity, auto-zero, 
auto-decimal 



The DM73 is the smallest digital 

multimeter on the market. Its 
probe-sty le design makes it ideal 
for taking measurements In hard- 
to-reach test areas. 



'89 



95 



s 79 



95 



Circultmate DM-25— 
3'/i digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 
\ capacitance, continuity 
beeper, conductance, 
10 amps AC and DC 
ranges, auto-polarity, 
auto-zero, auto- 
decimal 



fCircuitmate DM 45 — 

3 '/j -digit multimeter; 
0.5% Vdc accuracy, 
diode test.continuily 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto-poiarity, 
auto-decimal 



s 76 



95 



•Small Size 
•Complete 

Autoranging 
•"Touch Hold" 
•Audible 

continuity 

checking 



The DM 77 gives you 

the convenience of 

autoranging plus 10 

amps ac/dc 

measurement 

capability. You simply 

select the function 

you want, and the 

DM 77 automatically 

sets the required 

range. 



toll free hot line THE TEST EQUIPMENT SPECIALISTS 

800-223-0474 ADVANC 



26 WEST 46th STREET, NEW YORK. N.Y. 10036 
212-730-7030 



ELECTRONIC! 



& 



PHILIPS 



KEITHLEY 



WESTON 




Non- Linear Systems 



SL*J BSSSMO 





• 0.3% Accuracy 

• Manual or 

Autorange 

10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 



FLUKE 



SERIES 
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MULTIMETERS 



• Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mfi» 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 

• 2000+ Hour Battery Life w/ Power Down "Sleep 
Mode" • New Test Leads • VDE & UL Approval 



WE CARRY A FULL 
LINE OF FLUKE 

MULTI-METERS. 

IN STOCK NOW 




4Vz DIGIT 
MULTIMETERS 



349 




IflukeI 



00 



MODEL 
8060A 



Frequency measuements to 

200KH* 

dB measurements 
' Basic dc accuracy 0.4%; 10:' V, 

10 nA and 10 mjj sensitivity 
' Relative measurements 
■ True RMS 
1 High-speed Beeper 



POWER SUPPLIES 



$ 299 



MODEL 
1601 



Isolated Q-50VDC, continuously 
variable; 0-2A in tour ranges 
Fully automatic shutdown, 
adjustable current limit 
Perfect for solid state servicing 



s 329 



MODEL 1650 



• Functions as three separate 
Supplies 

• Exclusive tracking circuit 

• Fixed output 5VDC, 5A 

• Two to 25VDC Outputs at 0.5A 

• Fully automatic, current-limited 
overload protection 




FUNCTION GENERATORS 



MODEL 

3020 



s 319 



95 



• Sine, square and triangle output 

> Variable and fixed TTL outputs 

> 0.1 Hz to 1MHz In six ranges 

■ Push button range and function 
selection 

• Typical sine wave distortion 
under 0.5% from 1 Hz to 100kHz 



SWEEP FUNCTION 

• Four instruments in one package 
— sweep generator, tunctton 

generator, pulse generator, tone- 
urat generator 

• Covers 0.02Hz-2MHz 

• 1000:1 tuning range 

• Low-distortion high-accuracy 
outputs 



$0000 



99 



75 



• 0.5% Accuracy 

• Manual or 
Autorange 

• 10A + 300 mA 
Range 

• Beeper 




• 0.7% Accuracy 

• Autorange Only 

• 10 Amp Only 



70 MHz Dual Time Base 
SCOPE M0DEL 



1570 



rKPRECISION 




INDUSTRIAL 

TRANSISTOR 

TESTER 



$ 199 



95 



MODEL 

520B 

■ Now with HI/LO Drive 

■ Works in-circuit when 
others won't 

■ Identifies all three tran- 
sistor leads 

■ Random lead connection 

■ Audibly and visually in- 
dicates GOOD transistor 




PRICE DOES NOT 
INCLUDE PROBES 
> ImWdivision sensitivity to 70 
MHz 

■ 500 ^Wdivision cascade 
sensitivity 

■ Four-Input operation provides 
trigger view on 4 separate inputs 

1590 100 MHz Dual 

e 5-159500 



SCOPE 




CAPACITANCE METERS 
95 $15995 



$ 199 



MODEL 830 

■ Automatically mea- 
sures capacitance 
from 0.1 pF to 200mF 

■ 0.1 pF resolution 

■ 0.2% basic 
accuracy 

■ 3V X digit LCD display 




MODEL 820 

■ Resolves to 0.1 pF 

■ 4 digit easy-to-read 
LED display 

■ Fuse protected 
against charged 
capacitors 

■ Overrange indication 
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HITACHI 



15 MHz 




FEATURES 

• 1mV/div high sensitivity design. Effective for 
measurement of weak signals. 

• Employs TV sync separator circuitry with one 
touch synchronization of both TV horizontal and 
vertical signals. 

• Delayed sweep function with one touch control 
10 x magnification, 

• Trace rotation system for easily adjusting trace 
inclination caused by terrestrial magnetism. 

• Fine adjusting click positioning function enhances 
measuring efficiency. 

• Signal output: Vertical output terminal to 
Frequency Counter, etc. 

• Z axis input provided — possible to use as CRT 
display. 

• One touch shifting of waveform slopes for easy 
observation of rise and fall of waves. 




MODEL 302 F 

DUAL TRACE 
W/DELAY 

All HITACHI Oscilloscopes 
feature 2 year parts & labor 
warranty. 



HITACHI 

30 MHz 

SCOPE 
$54995 



Price does not include 
probes. Probes $50. a pair 
when purchased with 
scope. $15. shipping 
within continental U.S. 



TRIGGERED SCOPE 

QUANTITIES ARE LIMITED 
SPECIFICATIONS 



Vertical D*f}*ction 
S«ntitivily 



Rih Tim* 
Signal Dala-v Lin* 
Max. Input Voltsgn 

input Coupling 
Input lmp*d*nc* 
Op* rating Mod** 

X-Y Operation 

Phasa Qiffaranc* 

X Bandwidth 
Dyrumtc Rang* 
Vertical Output 

Output Vol tag* 

Bandwidth 

Output Impedance 



6mV/div to 5V/div ±5% t 10 cs libra led steps 

1mV/divto iV/div fc6* 

(When using x5 amplifier) 

Uncalibrated continuous control between 

steps 1 ; < 2.5 [provided with click- positioning 

function) 

DC to 15MHz. -3dB (atJdhri 

DC to7MH£, -3d8 <at4divj 

[When using x5 amplifier! 

24ns. ('or x5t 70ns typ 

GOOVp-por 300V IOC + AC peak,ai IxHzJ 
AC.GND. DC 

Direct 1M ohm r approx 30pF 

Single-trace 

External trigger Input- X axis, 

Vertical Input: Y axis 

X axis: approx. 200mV/div 

Y axis: same as Vertical input 

DC to 10kHz within 3* 

DC to 5O0kHz, -3dB 

4 div or more 

20mWdiv or more (terminated into SGfll 
50Hz toSMHz. -3dB 
Approx . 50ft 



Hon? fin Ml D-afloetifin 
Trigger Mod** 
Trigger Source 
Trigger Coupling 
TV Sync 

Internal 

gxTtrn*! 
Triffgor Sflnsitivily 



AUTO Low Bandwidth 
Tri«*r Slop* 
External Trigger Input 



Sweep Tim* 



Sweep Tim* Magnifier 
Max. Sweep Tim* 



Amplitude. Cnlibrjtur 

Waveform 

Vol Teg* 



AUTO, NORM. TV [ + J.TVI-] 

LINE, EXT 

AC 

TV sync -separation circuit 

1 div pr more [V sync-signal] 
IVp-por more (V sync-signal) 



Frequency 


Internal 


External 


20Hz 10 2MHz 


0.6div 


20QmV 


2 to 15MHI 


1.5dtv 


800mV 



30Hz 

Input impedance approx. lM ohm. 

30pF or less 

Max, input voltage: 100V 

(DC + AC peak at 1kHi| 

2^is/div io0 2s/div. ±5% 

19 calibrated steps 

U recalibrated continuous control between 

steps 1 < 2.5 (provided with click-positioning 

function) 

10 times (i7%) 

lOOns/div {20ns/div and 50nsydiv. not 

cal ibrated) 



Power Requ-ir* merits 



Weight 



Approx. 1kHz ±10% (typr. square wave 
0.5V t5% 



1 00/1 2Q/220/240V 1 1 0* 
50 to 60Hz. approx. ACNV 



Approx. 27S(W} x 190(H) x 400(0} mm 



Approx. 8.5kg 



Price does not include probe. Probe $20. when 
purchased with oscilloscope. 

Full 2 year parts & labor warranty. 

WE CARRY A FULL LINE OF HITACHI 
OSCILLOSCOPES 



CP hot line THE TEST EQUIPMENT SPECIALISTS 

b55S*mm advanc 

electronic 



212-730-7030 
26 WEST 46th STREET, NEW YORK, N.Y. 10036 




SATELLITE/TELETEXT NEWS 



GARY ARLEN 
CONTRIBUTING EDITOR 






TELETEXT TEST 
ENDS 



Several teletext/videotex projects closed down at the end of 1983, forcing reevaluations of the 
immediate prospects for developing such systems in the U.S. Time Teletext ended its $25 
million, two-year teletext experiment, which had involved satellite-cable TV transmission of a 
5,000-page teletext database. Matsushita, which had been working with Time to build a low- 
cost teletext decoder, will continue its efforts to design teletext equipment using the NABTS 
format. Meanwhile, ConTel Vision, a videotex project in Manassas, Virginia, run by one of the 
nation's largest independent phone companies, shut down until videotex technology becomes 
more clearly defined. Another videotex experiment in Connecticut, run by the Southern New 
England Telephone Co., was temporarily closed after a legal settlement with the state's 
newspaper publisher's association, which opposes phone-company involvement in videotex 
operations. And the pioneering British Columbia Telidon trial in Canada has taken a hiatus 
until commercial operations can be defined. 



AUDIO ADD-ON 






DIGITAL 
TELETEXT IC'S 



XCom, a French videotex company, has introduced an audio enhancement that brings digital 
sound to online systems. The device, called Demosthene, permits audio to be linked to 
individual videotex frames, with digital audio encoded at 2.4 kilobi.ts-per-second. Seventy 
videotex frames can carry up to eight minutes of sound. The technology costs about $2,500 
per unit, far higher than the price planned for a prototype Japanese audio add-on for 
videotex— but the XCom system is envisioned primarily for public-access videotex terminals, 
replacing other audio-visual technologies now used. 



In a move that could accelerate teletext introduction throughout the U.S., Zenith may begin 
installing teletext receivers in some 1985 model television sets late this year, using new digital 
IC's developed by ITT in Europe. Zenith's exclusive deal gives the company a lead of one or 
two years over other U.S. manufacturers in incorporating a low-cost teletext device into TV 
sets. The ITT Digi vision IC's are built to specifications for British-format teletext service, being 
sold in the U.S. as "World System Teletext." ITT's teletext processor IC set (MAA2700) is one 
of three new integrated circuits developed at ITT's German technology center. Target price is 
$10 per set when production begins this spring. 



DOWNLOADING 

TEXT TO 

COMPUTERS 



Financial News Network, a satellite-programming service used by cable TV and some 
broadcast television stations, is laying the groundwork for a financial-data teletext service to 
be sent to personal computers via the vertical blanking interval of the business-news channel 
(Westar IV, transponder 10). The service, due for late-1984 start-up, would download data to 
home computers, eliminating the need for expensive teletext decoders. Material would be 
formatted into pages consistent with a teletext standard. Computer software sold as part of the 
FNN package would format and analyze information as it is fed into the unit. 
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Sky band Inc., the DBS company owned by media mogul Rupert Murdoch, has delayed its 
DBS service until late 1985 at the earliest. Skyband, which will use an existing 14/12-GHz 
satellite operated by Satellite Business Systems, had intended to go up in mid-1984. Now it 
wants to wait until a new generation of higher-powered birds is ready — which is more than a 
year away. 

Home Box Office is working with Turner Broadcasting Co. (which owns Superstation 
WTBS and Cable News Network) to develop a quasi-DBS service. The service, which could 
begin by late 1984, would use the newly launched Galaxy I satellite, a 4/6-GHz bird which is 
becoming a major cable TV programming source. Galaxy I's transponders are turning out to 
be 60% more powerful than expected, encouraging the belief that dishes as small as 4 to 6 feet 
in diameter could pick up a high-quality video signal. HBO and Turner are negotiating with 
other Galaxy programmers (including Group W, Disney, Spanish International, and C-SPAN) 
about using signals from that bird for direct-to-home service, aimed primarily at areas where 
there are no cable-TV systems. R-E 



. 



WP-709. 

Double-slot 

Supplyst™ 

power supply. 




Power supplied: t 

13 V or 5 V. Measure circuit 

adjustable voltage ttt 



Measure circuit 
voltage #2 



Outputs: 5 V or 13V DC, 
adjustable ± 1 1 / 2 V 

m 

Zero to 7.5 amp, each voltage. 

• 

Two LED displays, 

monitor V or A— 

or two DC voltmeters 

• 

Adjustable current limiting 
Only 

$339.00 



DC power to test logic or mobile 
equipment. Another VIZ Value 



HERE'S REAL PRECISION 
Select the precise voltage you want: 
5V or 13V. adjustable ± 1 '/ 2 V at each 
range. Output is laboratory quality. 
Ripple less than 10mV, peak to peak, 
Regulation better than 0.1%. 

HERE'S REAL POWER 

Up to 7.5 amp. at each voltage- 



plenty for computer circuits. PA 
systems, mobile transmitters, autos, 
boats, planes. 

HERE'S REAL CONVENIENCE 
Front panel controls for instant 
voltage adjustment and precise fine 
adjustment to within 0.1V. Two 3-digit 
LED displays permit continuous 



monitoring of both voltage and 
current during use. Current limiting 
control with instant pushbutton reset. 

The WP-709 is like two precision 
power supplies for a price less than 
you might pay for one— PLUS two 
digital DC voltmeters. 



VIZ Supplyst 



TM 



power supplies with digital displays of voltage and current 



Fully regulated, adjustable current limiting power sup- 
plies, PLUS two built-in digital DC voltmeters in a single 
quality unit. Digitally monitor output voltage or current, 
or two external voltages. 




WP-705 $325.00 WP-706 $341.00 

Single output Single output 

0-5OVDC. 0-2A. 0-25VDC, 0-4A. 



WP-707 $423.00 

Dual output 
Two 0-25VDC. 0-2A. 



WP-706 $489.00 

Triple output Two 0-20VDC. 0-2A 
One 5VDC, 0-4A. 



VIZ DC power supplies 



Fully regulated, continuously adjustable voltage 
outputs with short circuit protection. 

_ 






Single WP-703A t44ann Single WP-704A t j ROK 

0-20VDC. 0-500mA ' liy,uu 0-40VDC. 0-250mA »1^'T» 



Dual WP-702A Two O20VDC. 0-200mA (1 67.00 



VIZ RELIABILITY 



VIZ is a 50 year-old company. Our instruments are 

fully warranted, parts and labor, for a year. 

All items tested to NBS standards. We offer service and parts 

availability for a minimum of ten years. Over 15 repair depots in U.S.A. 



Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you 






W 




Look to VIZ for value, quality, availability. 

Over 70 instruments in the line— PLUS full accessories. 

VIZ Mfg. Co.. 335 E. Price St., Philadelphia, PA 19144 
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CIRCLE 91 ON FREE INFORMATION CARD 



LETTERS 



Address your comments to: Letters, Radio-Electronics, 
200 Park Avenue South, New York, NY 10003 



COMPUTER SECURITY 

I would like to comment on Les Spindle's 
article on page 111 of the February 1984 is- 
sue, entitled "Computer Security." He fails to 
discuss call-back units, an important and rel- 
atively new protection device that prevents 
unauthorized re mote- computer access. The 
unit is placed between the phone line and 
your modem. When a call is placed (o that 
phone line, the call-back unit receives the call 
but does not produce a carrier tone; in fact, 
there is no sound produced at all. Using a 
tone-phone, you enter a security-access 
code that indicates who and where you are. 
Then you hang up, and if the code you have 
entered is valid, you will be called back auto- 
matically at a pre -designated phone number. 
That prevents the sequential auto-dialer 
search depicted in War Games (see photo). 
There are many companies which sell these 
units: Digital Pathways, 1060 East Meadow 




Circle. Palo Alto. CA 94303. (415) 493-5544: 
International Mobil Machines Corp., 100 N. 
20th Street, Philadelphia, PA 19103, (215) 
569-1300; LeeMAH, 729 Filbert Street, San 
Francisco, CA 94133, (415) 434-3780, and 
Western Datacom Co., 5083 Market Street, 
Youngston. OH 44512, (216) 788-6583. 
One other point needs correction. The arti- 



cle states: "When the security problem is not 
one of remote on-line access (for example, an 
on-premises computer used by several peo- 
ple), another protection scheme is possible. 
Passwords can be assigned...". However 
passwords are useful, and necessary, re- 
gardless of whether the access is from on- 
premises or off- premises. In fact, passwords 
are probably the least expensive and most 
beneficial security mechanism. 

I enjoy reading your magazine. Despite this 
long letter about computer security, I read 
your magazine for the electronics articles. 
Keep up the good work. In fact, I discontinued 
my subscription to Popular Electronics when 
the name was changed to Computers and 
Electronics, I do not believe that one maga- 
zine can successfully cover both subjects. 
TONY S. PATTI 
Arlington. VA 

continued on page 20 
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RCR's new 

VCR Parts Package. 

RCA's newest Parts Package holds the 25 
fastest-moving VCR parts you'll need for 
servicing RCA and other brands of VCRs. 

And it's priced to save you money. 
The whole package sel Is for less than the 
total cost of the individual parts. You get all 
25 mechanical and electrical parts with one 
convenient order. 

For full information, see your RCA 
Parts Distributor. Also ask him for the RCA 
VCR Parts Cross Reference (Form 1F6627} 
and VCR Tool Catalog (Form 1F6857). 

R P* MW Distributor and 

I mfLP*B Special Products Division 
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B&K PRECISION 

100 MHz FREQUENCY COUNTER 




MODEL 1 803 
REG. S169.95 



OUR PRICE 
$■14450 

• 5 H210 100 M Hi range • 8digil LED 
display * Leading zero olanking • Low pass 
filler • BNC Connector Input • Overflow 
Indicator • Battery or AC powered 

• CriargetfAC Adaptor included with Model 
1803. 



NTSC COLOR BAR GENERATOR 

MODEL 1251 
REG. $995.00 

OUR PRICE 



849 



95 




• Generates a wide variety of test signals and patterns for comprehensive tesimg. 
servicing and adjustment ol virtually a-: types oi television and video equipmenl 

* Video patterns include standard NTSC color bars, -'.WO. and staircase at two levels I 
of burst phase chrominance * A full assortment 0! convergence patterns, rasler 
colors; gated or full field mullibursi 



BP. 



DIGITAL 

CAPACITANCE METER 



MODEL DCM-601 
REG. $149.95 



FORDHAM 

550 MHZ 
FREQUENCY COUNTER 



OUR PRICE 



$' 



195 



95 



• Digital display easy and correct 
readout • High accuracy: 100 PPM 
0.5% * LSI-circuit provides high 
reliability and durability • LCD display 
provides low power consumption. 



OUR PRICE 
MODEL 

FM-S 

REG. $199.95 

• 8-digtt high frequency counterwith a 

switch selectable input using single 

BNC ■ Completely assembled • Pre 

Calibrated. Pre-lesled, 



5149 



FLUKE 70 

• Analog Display * Rotary Knob 

• Volts AC & DC • Resistance to 32 Mn 

• tO Amps * Diode Test * 3200 
Counts ■ Fast Autoranging * Function 
Annunciators in Display • Power- 

Up Self Tesl * 2000+ Hour Battery LI lie 
w/Power Down "Sleep Mode" • New 
Tesl Leads * VDE & UL Approval 



73 



OO 



75 



IOO 



# 05% Accuracy 

• Manual or Autorange 

• 1GA + 300 mA Range 

* Beeper 



$ 85 



• 0.7% Accuracy 

* Autorange Only 
■ ID Amp Only 



77 
*129°° 

• 03% Accuracy 

■ Manual or Autorange 

■ 10 A + 30OmA Range 

• Beeper 

• "Touch-Hold" Function J 



TACHI PORTABLE OSCILLOSCOPES 



MODEL V-222 (20 mHz) 
REG. $695.00 



MODEL V-422 (40 mHz) 
REG. $895.00 





CALL FOR SPECIAL PRICING 

• New series of scopes provides high performance and light weight * Large 6-rnch 
rectangular, internal graticule CRT • Autofocus circuit and scale illumination ■ DC 
ollselfuncion * Voltage and frequency reading outputs ■ High accuracy -±3% 

* High sensitivity - 1 mWdiv. 



LEADER 



NTSC WAVEFORM MONITOR 

MODELLBO-5860 OURPRICE 
REG. $2050.00 



M850 



Permits displaying vertical interval tesl and reference 

signals by front panel line selector. 

NTSC VECTORSCOPE 

MODEL LVS-5S50 OUR PRICE 



- -j « REG. $2050.00 



1850 



Convenient method lor observing and measuring the 
relative phase and amplitude of chrominance signal 
components. 



V I Z DC TRIPLE POWER SUPPLYST 

MODEL WP-708 
REG. $479.95 
OUR PRICE 



$ 399 95 „ • 



Ob 



■ Dual DC Voltmeter ■ Triple DC Power Supply • Three separate completely 
isolated DC power supplies; two 0-20V at 0-2A, one fitted 5V at 4 A. 



SOLDERING STATION 



WEL ER 

sVll^rTng statIon^t o^pr,! 2000 
■B£T$40Q95 

MODEL EC10O0 | %# W 

OUR PRICE f- J , 

$109 95 



* Identical to the EC2000 except LED 

Digital temperature readout 

* The EC1000 Is deal controlled. 



* Continuously 
variable up 

temperature 

Irom 350 to 850 F * Positive 

temperature coefficient sensor inside 

the tip provides temperature feedback 
to maintain tip temperature at a sat 
point 



^r 



260 Motor Parkway, Hauppauge. N.Y. 11788 



■ Mister Cruise N Y Stan 

■ visa ■ cod itmais ate 

■ Money Order aporr*3iij(e 
i crack sale rat 

COD'S extra | required 25% becnsip 



ADD FOfi SHIPPING AND INSURANCE 

SO-SMO.OO S 4.50 

SKLMtlS 500.00 S 6i0 

$501.00 MS 750.00 S 850 

$751.00 10 S10M.OO $1250 

cuerSWOO.OO. $15. 



Free Catalog on Request 



TOLL FREE 



[.WOlsiFEal. 



ill in N.Y. State call 800-832-1446 
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Learn robotics and 
you build this 



New NR) home training 
prepares you for a rewording 
career in Americas newest 
high-technology Held. 



The wave of the future is 
here. Already, advanced robotic 
systems are producing every- 
thing from precision electronic 
circuits to automobiles and 
giant locomotives. By 1990. 
over 100,000 "smart" robots 
will be in use. 

Over 25,000 New Jobs 

Keeping this robot army 
running calls for well-trained 
technicians . . . people who 
understand advanced systems 
and controls. By the end of the 
decade, conservative estimates 
call for more than 25,000 new 
technical jobs. These are the 
kind of careers that pay 
$25,000 to $35,000 a year right 
now. And as demand continues 



to grow, salaries have no place 
to go but up! 

Build Your Own Robot 
As You Train at Home 

Now, you can train for an 
exciting, rewarding career in 
robotics and industrial control 
right at home in your spare 
time. NRI, with 70 years of 
experience in technology 
training, offers a new world of 
opportunity in one of the most 
fascinating growth fields since 
the computer. 

You need no experience, 
no special education. NRI 
starts you at the beginning, 
takes you in easy-to-follow, 
bite-size lessons from basic 
electronics right on through 





key subjects like instru- 
mentation, digital and com- 
puter controls, servomotors 
and feedback systems, fluidics, 
lasers, and optoelectronics. 
And it's all reinforced with 
practical, hands-on experience 
to give you a priceless con- 
fidence as you build a program- 
mable, mobile robot. 

Program Arm and Body 
Movement, Even Speech 

Designed expecially for 
training, your robot dupli- 
cates all the key elements of 
industrial robotics. You learn 
to operate, program, service, 
and troubleshoot using the 
same techniques you'll 
use in the field. It's 
on-the-job train- 
ing at home! 



You get and keep Hero 1 robot with gripper arm and speech synthesizer, NRI 
Discovery Lab for electronic experimentation, professional multimeter with 
3Vi-digit LCD readout, 5 1 fast-track training lessons. 






industrial control as 



Building this exciting 
robot will take you beyond the 
state of the art into the next 
generation of industrial 
robotics. 

You'll learn how your 
completely self-powered robot 
interacts with its environment 
to sense light, sound, and 
motion. You program it to 
travel over a set course, avoid 
obstacles using its sonar 
ranging capability. Program 
in complex arm and body 
movements using its special 
teaching pendant, Build a 
wireless remote control device 
demonstrating independent 
robot control in hazardous 
environments. You'll even 
learn to synthesize speech 
using the top-mounted 
hexadecimal keyboard. 

Training to Build a 
Career On 

NRI training 
uniquely incorporates 
hands-on building 
experience to 




Plug-in 
circuit boards 
fur convenient 
experimenta- 
tion and 
maintenance. 



Front-wheel 
drive with 

12-inch 
turning 
radius. 



experiments, 

demonstrations, and 
equipment are 
carefully integrated 
with 51 clear and 
concise lessons to 
give you complete 
confidence as you 
progress. Step-by- 
step, NRI takes you 
from the beginning, 
through today, and 
into an amazing 
tomorrow. 




Your mobile robot duplicates functions of state-of- 
the-art industrial units. 



reinforce your learning on a 
real-world basis. You get profes- 
sional instruments, including a 
digital multimeter you'll use in 
experiments and demonstra- 
tions, use later in your work. 
And you get the exclusive NRI 
Discovery Lab®, where you 
examine and prove out theory 
from basic electrical concepts 
to the most advanced solid- 
state digital electronics and 
microprocessor technology. 
Devised by an experienced 
team of engineers and 
educators, your 



Send for Free 
Catalog Now 

Send for NRI's 
big free catalog 
describing Robotics 
and Industrial 
Control plus over a 
dozen other high-technology 
courses. You'll see all the 
equipment you get in detail, 
get complete descriptions of 
every lesson, find out more 
about career opportunities for 
trained technicians. There's 
no cost or obligation, so send 
today. Your action today could 
mean your future tomorrow. 
If the card has been removed, 
please write us today. 



NRI SCHOOLS 




M 



McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Ave. 
Washington, DC 20016 



WE'LL GIVE YOU TOMORROW. 
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LETTERS 



continued from page 14 
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AM STEREO 

Marty Bergan's recent construction articfe 
dealing with AM stereo (Radio-Electronics, 
January 1984) was a real delight, but there is 
one statement that should be more fully ex- 
plained so that readers will not assume that 
there are consumer-type AM radios available 
that are capable of hi-fi performance. The 
author states that the Realistic 12-656A has a 
3-dB bandwidth of 12 kHz. He is clearly refer- 
ring to the IF bandwidth, but that would imply 
that the 3-dB audio bandwidth is 6 kHz. The 
test data (see Fig. 1) shows that the 3-dB 
audio bandwidth is under 3 kHz for that par- 



■ 



^ ° 

liih -10 

>o -'5 

£° -20 

"J=! -30 

_35 20 50 100200 500 IK 2K BK 10K 
FREQUENCY-Hi 

FIG. 1 

ticular radio, which is still better than the typi- 
cal AM radio. 

The 12-656A uses the standard arrange- 
ment of 2 IF amplifiers with 3 singly tuned 
transformers. The adjacent channel selec- 
tivity is set by those coils, and, assuming that 
the loaded Q's of the coils are equal, an audio 
response of 3 kHz means that the attenuation 
at plus and minus 10 kHz is only 18 dB. The 
attenuation at plus and minus 20 kHz is 33 




R-2000 



SSB, CW, AM, FM, digital 
VFO's, 10 memories, memory/ 
band scan, optional 118 — 
174 MHz coverage... 

The R-2000 is an innovative all-mode 
SSB, CW, AM, FM receiver that covers 
150 kHz -30 MHz, with an optional 
VC-IO VHF converter unit to provide 
coverage of the 118-174 MHz 
frequency range. 

R-2000 FEATURES: 

• Covers 150 kHz-30 MHz in 30 bands. UP/ 
DOWN band switches. VFO's tune across 150 
kHz-30 MHz. 

• All mode: USB. LSB. CW, AM. FM. 

• Digital VFO's. 50-Hz, SOO-Hz or 5-kHz steps. 
F. LOCK switch. 

« Ten memories store frequency, band, and 
mode data. Each memory may be tuned as 
a VFO. Original memory frequency may be 
recalled. 

• Lithium batt. memory back-up. (Est. 5 yr life). 
■ Memory scan. Scans all orselected memories, 

• Programmable band scan. Scans within pro- 
grammed bandwidth. 

• Fluorescent tube digital display of frequency 
(100 Hz resolution) or time. DIM switch. 

• Dual 24-hour quartz clocks, with timer. 

• Three built-in IF filters with NARROW/WIDE 
selector switch. [CW filter optional.) 

• Squelch circuit, all mode, built-in. 

• Noise blanker built-in. 
•Tone control. 

• Large front mounted speaker. 

• RF step attenuator. 10-10-20-30 dB.) 

• AGC switch. (Slow-Fast.) 

• "S" meter, with 5INPO "S" scale. 

• High and low impedance antenna terminals. 

• 100/120/220/240 VAC, or 13.8 VDC [Option) 
operation, 

• RECORD outputjack 

• Timer REMOTE output (not for AC power) 

• "Beeper" 

• Carrying handle. 



H'lUvU High performance receiver 

• 200 kHz- 30 MHz • digital display/clock/ 
timer* 3 IF filters • PLL UP conversion 

• noise blanker • RF step attenuator * 120- 
240 VAC (Optional 13.8 VDC). 




K"60U General coverage receiver • 150 
kHz-30 MHz * digital display • 2 IF filters 
* PLL UP conversion • noise blanker * RF 
attenuator • front speaker • 100-240 VAC 
(Optional 13.8 VDC). 



Optional accessories: 

• VC-10 118-174 MHz converter. 

• H5-4. HS-5. HS-6. HS-7 headphones. 

• DCK-1 DC cable kit. 

■ YG-455C 500-Hz CW filter. 

• HC-10 World digital quartz clock. 

• AL-2 Surge Shunt 

KENWOOD 

TRIO-KENWOOD COMMUNICATIONS 

1111 West WahuMCompton, CA 90220 

Telephone: (213) 639-9000 



dB. Since the coils have a loaded Q of 38, 

each coil has a bandwidth of 12 kHz, and that 

bandwidth might be what the author had in 

mind when he made his statement. 

F, DAVID HARRIS 

West Hartford, Connecticut 



COMREX 

The article on the abilities of the Com rex to 
improve the frequency response of remote 
broadcasting using a telephone company dial 
line (Radio-Electronics, January 1984 — 
"Communications Corner"), was great as far 
as it went. However, your readers might be 
interested in another product line that does a 
much better job. The C.N. Rood BAX 114 
portable transmitter and 110D receiver, when 
hooked together through two telephone dial- 
up lines, will deliver the sports announcer's 
voice to the control room with his/her "studio" 
sound. 

The Rood transmit/receive pair has the fre- 
quency response and signal-to-noise ratio of 
a 5 kHz equalized telephone company line 
from anywhere in the world. Briefly, the trans- 
mitter circuits include a band splitter (50 Hz to 
2.5 kHz and 2.5 kHz to 4,95 kHz), an audio 
compressor for each band, a 350 Hz slide up 
for the low band and a 2.1 kHz slide down for 
the high band. The receiver circuits include 
an audio expander for each band, a 350 Hz 
slide down for the low band, and a 2.1 kHz 
slide up for the high band. The two bands are 
then sent through a combining network. 

The result can be considered "nothing 
short of a miracle" as one grizzled old radio 
engineer puts it. That "miracle", however, 
does not come cheap. (Name me a miracle 
that does!) Expect to pay close to $9,500 for 
the required transmit/receive pair. 
C. JOHN WEED 
ABC Radio Network 
Larchmont, N.Y. 



REPRINT APPRECIATED 

Thank you for the great idea of this reprint 
(The Electro Importing Catalog). I am and 
always will be in love with Hugo Gemsback 
and all of his publications. If you ever decide 




to reprint any other items, please keep me in 
mind; price is no object. Use the best grade of 
paper and the latest techniques, you will find 
that the collecting fraternity is not a penny- 
pinching crowd. Thanks again. 
PHILWEINGARTEN 
Forest Hill, N, Y. 



CIRCLE 45 ON FREE INFORMATION CARD 



NO MORE COMPUTER MAGAZINES 

Why don't you tell Edward W. Loxterkamp 
of New York, that it he wants to read more 
about computers, there are plenty of maga- 
zines he can buy. I definitely agree with Step- 
hen F, Wiley. You don't need any more 
emphasis on computers than you have now. 

Radio-Electronics is the last good gener- 
al-interest electronics magazine on the 
stands. I have subscribed to both Radio- 
Electronics and Popular Electronics since 
1 976. As long as you stay the ail -a round elec- 
tronics magazine that you are, I plan to be a 
subscriber for life. 

The February 1984 issue of Computers & 
Electronics I just received doesn't have a sin- 
gle article dealing with anything but comput- 
ers. The next renewal slip I get from them 
goes in the round file. 
RICHARD D.TAYLOR 
Shorewood, IL 

POWERLINE TRANSIENT 
SUPPRESSOR 

In reference to the powerline transient sup- 
pressor, Radio-Electonics, September 
1983, pages 57-58;- As that circuit is pre- 
sented, when an excessive transient causes 
fuse F1 to blow, whatever is plugged into the 
suppressor is not protected from any further 
transients that may occur. 

When I built this powerline transient sup- 
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FIG. 2 



pressor, I altered the circuit as shown in Fig. 2, 
If the fuse blows, the relay drops out and stays 
out to protect the equipment. Disconnect the 
relay from FL1 and reconnect it to fuse top- 
-see Fig. 2. 

I would appreciate it if you would publish 
this letter, so readers could make this modi- 
fication to their transient suppressors. 
ERIC DEUTSCHMANN 
Spence Bay, Canada 

TV SOUND CONVERTER 

The article on the "TV Sound Converter", 
that appeared in the November, 1983 of Ra- 
dio-Electronics seems to have generated 
quite a bit of interest and has brought an 
excellent response from the readers! 

Many people have asked questions regard- 
ing the circuitry. Here are a few answers to the 
most frequent ones. 

If you wish to use the project with your 
stereo amplifier, simply tap off the audio at 
switch S1, In addition, it will probably be nec- 
essary to connect a 1 u.F capacitor in series 
with the hot lead to remove the DC-offset 
voltage. If you chose to do that, it may not be 
necessary to build the rest of the audio circu It- 




FIG. 3 



ry, as it isn't used. 

With some LM3089 IC's, squelch operation 
may be poor or nonexistent. You can easily 
snap up the squelch performance by building 
the circuit shown in Fig. 3 onto the back of the 
board. No foil cuts are necessary, but you 
must remove all parts connected to pins 5 and 
12 before starting the wiring. Pin 10 wiring 
stays as is. 

And finally, for those readers who made 
their own circuit boards, there is troubleshoot- 
ing assistance available, if needed. Please 
send a SASE to the supplier address given in 
the article. 
GARY McCLELLAN 
La Habra. CA R-E 



Look 
for trouble 

♦♦♦and find it* 



New "Understanding Digital Troubleshooting" 
book from Tl. 




The move is on to digital circuits, increasing the need 
for expert maintenance and repair troubleshooting. 
Before trouble finds you, get the new TI Under- 
standing Series Digital Troubleshooting book. The book 
covers basic concepts and operating principles and 
leads you through to accurate troubleshooting 
techniques. 

This 264 page book is filled with the latest 
information, clear illustrations and self-help 
tests. It's everything you need to find trouble 
in digital systems. 

Order your copy today. BL« 

Texas ^^ 
Instruments 

Creating useful products 
and services for you. 



Please send me: 

Understanding Sdritt " TfIIm: 

~ Undemanding Digrta Troubleshooting — 

(LCBM36I 
~] Understanding Solid-State Electronics 3rd 

edition (LCB3361) 
LI Understanding Digital Electronics— (LC833V1) 

□ Undemanding Microprocessors— (LCB4C23I 

□ understanding Calculator Main — (UB3&I) 

□ Understanding Communications Systems— 

gtCMSzrj 

□ Understanding Computet Science— (LCBH71J 
D Understanding. Optra nits — (LCBS4 72) 

D Understanding Automotive Electronics — 

fLCBS771) 
D Understanding Electronic Security 

Systems— (LCB7201) 
D Understanding Electronic Control of Energy 

Systems— I LC66642! 
O Understanding Telephone Electronics — 

(LC67U1} 
FT Understanding Electronic Contrdlot Automation 

Systems — (l£B6641 1 
Setl Study CounMi: 

□ AC Audio (lCS665iyAC Text (LCW6168) 
n DC Audid (LCB59Z2).DC Text (LCW616I) 

D naming Centsr Library Catalog (CM-110L) 



Quantity Price 



_(B 16.95 

-to H S5 

Jg K.95 
_(i M S5 

_a h.k 

_S 56.55 
-C" «.8S 
_«3 M-9S 

_8 W » 

_8 56 95 

-<&■ $6.95 

_@tt.95 

-<6 56.95 



Mail to; 

Texas Instruments 
P.O. Box 3640, MIS 54 
Dallas, Texas 75285 

Add $1.25 per book for postage and handling. Prices 
subject to change without notice. 
Enclose check or money order with sales tax (except 
AK, DE, NH, OR). Foreign orders must be in U,S. 
dollars and include shipping charges. No phone 
orders, please. 
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EQUIPMENT REPORTS 



Kaypro 10 Hard Disk 
Computer 



This portable computer comes 
complete with a hard disk and 
bundled software. 
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FOR JUST A FEW DOLLARS MORE THAN THE 

cost of adding a separate hard-disk unit to 
an existing computer system, you can 
have a full- featured portable computer 




with hard-disk mass storage from Kaypro 
Inc. (533 Stevens Ave., Solona Beach, 
CA 92075). The computer system, priced 
at S2795, features a built-in iO-megabyte 



hard disk, a double-density two-sided 
floppy-disk drive, and most of the soft- 
ware you'll ever need. 

Description 

Outwardly, the Kaypro 10 closely re- 
sembles the well-known Kaypro II in 
overall size and appearance, though it's 
slightly heavier at 31 lbs. The computer is 
housed in a metal cabinet with a carrying 
handle on the top. When placed flat on a 
table, two catches release the keyboard 
unit revealing the front panel of the com- 
puter. The typewriter-style keyboard con- 
tains four-way directional keys and a 
separate 14-key calculator- style numeric 
keypad. The front panel of the computer 
continued on page 25 



High Quality. Low Prices. 
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MODEL DM-6500 
AUTORANGING DMM 

Priced at only 
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There's no sacrificing 
quality, even at this low 
price. And check out these 
features: 

• Auto ranging 

• Shock Resistant 

• Continuity Buzzer 

• Fuse Protection 

• Safety Construction 

RANGES 
DC Volts: 

200m/2/207200/ 1000V 
AC Volts: 
2/20/200/600V 
AC/DC Current 
2OOmA/10A 

200/2k/20k/200k/200QkQ 



MODEL DM-6590 
ELECTRO-PROBE™ DMM 

Lowest price available! 



$63 



75 



Including case 
The hottest new instrument to hit the 
market. Contains features such as: 

• Autorcmging 

• Data Hold Button 
" Shock Resistant Housing 

• Continuity Buzzer 

• 200 hi. Battery Life 

RANGES 
AC/DC Volts: Resistance: 
2/20/200/500V 2k/20k/200k/2000kfl 



For more information on the DM-6500 and 
DM-6590 see your local distributor or con- 
tact A,W. Sperry Instruments Inc., P.O. 
Box 9300, Smithtown, N.Y, 11787. Phone: 
800-645-5398 Toil-Free (N.Y., Hawaii, Alaska 
call collect 516-231-7050). 




The Measurable Advantage. 
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IT WASN'T OUR IDEA 
TO ADD TWO NEW SIZES 
TO OUR LINE OF 

ACE BREADBOARDS. 
i IT WAS YOURS. 

Good idea! You told us you wanted to build 
larger projects. And, that you needed bigger 
solderless breadboards to build them. 
Well, our two new A P PRODUCTS All Circuit 
Evaluators are just what you had in mind. 

The ACE 245 has 25% more capacity than 
our previous largest breadboard. It has a 
circuit building matrix of 4520 solderless, 
plug-in tie-points. And, if 
bigger is better our new 
ACE 254 has a circuit 
building matrix of 5424 
solderless tie-points. 

For the A P PRODUCTS 
dealer near you 
call Toll Free 
800-321-9668. 
In Ohio, call collect 
(216)354-2101. 




LA P PRODUCTS INCORPORATED 
9450 Rneneedle Dr. • Box 540 • Mentor, Ohio 44061-0540 • [916] 354-2101 •TWX: 810-425-2250 
In Europe, contact A P PRODUCTS GmbH • Baeumlesweg 21 • D-7031 Weil 1 • West Germany • Phone: [071 57] 62424 • TLX: 841 07 S3384 
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DELAYED 
SWEEP 
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SEPARATION 



HIGH ACCELERATION 
VOLTAGE 

HUAL TRACE ON 1580 

<IPLE TRACE ON 1560 

UAL TRACE ON 1540 

10 SWEEP 
lAGNIEICATlON 



DUAL 
TIME BASE 



Three new B&K-PRECISION scope; 

loaded with features 
at competition-busting prices. 




zl540 



100MH/1580 $1,595 



FOR MORE INFORMATION, see die 
bet-si B&K-PREC1S10N catalog. For 
your fret' copy, contact your local 
distributor or B&K-PRECISION. 



J*?' 1 " BRWWl'lil CORPORATION 

ION, E460 West Cortland Street • Chicago, Illinois 60635 • 312B89-90B7 

international Sales. 6400 W Cor Hand St.. Chicago. Illinois 60635 
■ i i ii.i" Hiivs Alias Electronics. Oniario 

'v. ,,ii , r . : i i ■ ,ii ,ti Am. tii ,n i s.iii ■■. f i n| lire I t porters, Pfainview. NY 11803 
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continued from page 



contains an SO-column X 24-row 9-inch 
green monochrome anti-glare CRT dis- 
play. To the right of the display there's a 
power-indicator lamp, a hard-disk-ready 
lamp, and a vertically mounted half- 
height floppy-disk drive. 

A swing-out tilt bracket elevates the 
front of the computer so that its bottom is 
level with the top of the keyboard. The tilt 
bracket allows easy access to the floppy- 
disk drive. It also positions the display 
screen so that it's tilted directly toward the 
user's eyes, making it one of the few com- 
puter displays that won't give you a stiff 
neck after extended use. Unfortunately, 
most computer displays are too high, and 
you'll really appreciate having the tilt 
bracket after several hours at the computer 
punching in data. 

In addition, the display is recessed so 
that it's shielded from overhead lights and 
its face is etched to sharply reduce the 
affects of room glare. The screen position 
and antiglare precautions make that dis- 
play one of the best we've seen for long- 
term viewing. 
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Turning to the rear of the computer we 
find a power-cord receptacle along with 
storage clips for the cord, the power 
switch, a reset switch, a brightness con- 
trol, and a parallel-printer output with a 
Centronics-type connector. The rear panel 
also contains two standard RS-232 I/O 
ports- — one that can be used for a serial 
printer and the other for a modem— and a 
modular telephone connector for an op- 
tional light pen. In addition, there is an- 
other modular connector for the con- 
necting cable that is used to connect the 
keyboard to the computer. 

The main features of the Kaypro 10 are 
the internal 10-megabyte hard-disk, a 
CP/M operating system, and an extensive 
bundle of software. (Bundle means soft- 
ware supplied with the computer at no 
additional cost.) The hard disk has a basic 
capacity of 10-megabytes and is automat- 
ically partitioned to function as drives A 
and B. Almost all the softwear is dupli- 
cated on drives A and B and is so exten- 



sive that it uses more than 2.5-megabytes 
of storage, thus the hard disk comes with 
almost 6 megabytes already in use. 

If the user inadvertently 
"blows"(erases) a program on, say, drive 
A; it can recopied on drive A from drive B 
using the PIP (copy) command. The flop- 
py-disk drive is used as drive C and 
provides 390K of storage. That drive can 
be used to make back-up copies. Almost 
all the software can be transferred to flop- 
py disk, thereby freeing the hard disk for 
data storage. (As you can see from the 
preceeding. the system is extremely flexi- 
ble and easy to handle.) 



Software 

The list of software provided by Kaypro 
at the time this report was prepared in- 
cluded: MBAS1C, an easy-to-use BASIC 
language for the beginner and experi- 
enced programer; SBASIC. an advanced 
BASIC language that you can use to write 
your own programs. There's also Perfect 
Writer '(a word- processor program) and 
Perfect Speller (a spelling checker), The 
Word Plus (a highly rated spelling check- 
er), and Perfect Filer (a database pro- 
gram). In addition there's Perfect Calc (a 
"What If...?" program). Profit Plan 
("What If...?" business planning), and a 



Where's Your ELECTRONICS CAREER Headed? 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while you continue on 
your present job. Learn from easy-to- 
understand lessons, with help from 
your instructors when you need it. 

Grantham has been training stu- 
dents for electronics degrees longer 
than any other home-study, indepen- 
dent-study, or correspondence insti- 
tution. Grantham is the only school 
in the United States offering an ac- 
credited B. S. Degree in electronics 
by home study, independent study, or 
correspondence. 

Our free bulletin gives full details 
of the home-study program, the de- 
grees awarded, and the requirements 
for each degree. Write for our free 
Bulletin 5-84. 



Grantham College of Engineering is 
a specialized institution catering to 
mature individuals who are employed 
in electronics and allied fields such as 
computers. The field of electronics is 
so enormous that opportunity for 
advancement is always present. Pro- 
motions and natural turnover make 
desirable positions available to those 
who are prepared to move up\ 

Advancement in electronics is made 
easier and more certain by (1) superior 
knowledge, and (2) documentation of 
that knowledge. Grantham specializes 
in making both 1 and 2 as listed above 
available to you. 

Grantham's home-study program 
leading to the 

B. S. DEGREE 

may fill an important need for you. 
This is a comprehensive correspond- 
ence program in which you first review 
some things you already know, in 
preparation for the studies that come 
later. Some previous knowledge in the 
field is presumed, but is thoroughly 
reviewed in depth, so as to give you 
a thorough foundation for the level of 
studies you have not previously under- 
taken. Even though some students 
hold associate degrees before enrol- 
ling, an A. S. Degree is awarded along 
the way toward the B. S. Degree. 



For full information, write for Bulletin 5-84. 

Grantham College of Engineering 

2500 So. La Cienega Blvd. 

P. O. Box 35499 

Los Angeles, CA 90035 



aame package. Also included are the usu- 
al CP/M utilities such as PIP and SUB- 
MIT, as well as some unusual but 
extremely convenient routines. For exam- 
ple, one utility allows the user to in- 
stantaneously select the baud rate for the 
modem RS-232 port, while another utility 
allows the simultaneous selection of a dif- 
ferent baud rate for the second RS-232 
port. (Since two serial ports have been 
provided, you, of course, can have both a 
modem and a serial printer connected at 
the same time; the modem does not dis- 
able the printer.) 

There's also Kay pro's version of the 



■ public-domain utility XDIR that provides 
an alphabetized directory showing the 
size of each program and the free space on 
the disks. Kay pro also provides a dumb- 
terminal program and a utility called 
SAFETY. 

SAFETY is the software that permits 
the hard disk to be truly portable. As you 
might have wondered, how does one pre- 
vent knocks and jolts from causing the 
hard disk's heads from crashing into the 
disk and damaging the magnetic surface? 
The very last thing the user does before 
shutting down is to run the short and fast 
SAFETY program that parks the heads on 
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ASSOCIATED 
RESEARCH. INC 



DATA PRECISION" 



HRMEG 



POWEB DESIGNS 



lYEWlflS] 



WESTON 

SOLTEC 

CORPOHATDN 
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• 6-inch rectangular, parallax-free CRT 

• TV-V trigger 

• Variable sweep length 

• Double Lissajous figure 

• 1 mV/div to 10 V/div sensitivity 

• 1 00 ns/div to 0.2 s/div sweep 

• Differential input with ADD mode 

User price, including probes. 

The Professional Test Equipment Source 

The Instrument Mart 

295 Community Drive. Great Neck, New York 1 T 021 
(516) 487-7430 outsider. (800) 645-6535 




Sales, Service, Rental/Leasing Programs ^SP 1 
. and Pre-Owned Test Equipment also Available ^^ ma 
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a safe area of the disk. With the heads 
parked, knocking the computer around 
causes no damage to the surface of the 
hard disk. 

Keep in mind that in the past Kay pro 
has continuously upgraded and changed 
the software bundled with their comput- 
ers, so that by the time you read this report 
the bundled software that is being 
provided with the computer might be 
completely different. There might even be 
several different packages. In that case, 
you might even be allowed to choose be- 
tween different software packages at no 
extra cost. 

Instructions 

We had the fourth draft of Kay pro's own 
preliminary operating manual for the 
computer. It was excellent: notably clear, 
well organized, with an excellent table of 
contents (among the best operating man- 
uals we have seen). Unfortunately, the 
same cannot be said for the other soft- 
ware, whose documentation is the origi- 
nal from the software houses. Except for 
The Word Plus documentation, the re- 
mainder of the software documentation 
was the usual wordy, dull, tutorial style 
that has come to characterize personal- 
computer manuals. The CP/M documen- 
tation that was provided was the version 
by Digital Research, which is virtually 
incomprehensible to anyone except a 
computer specialist or engineer. (We wish 
that most of the documentation were re- 
written by Kay pro!) 

There is not much negative to say about 
the computer itself because it worked 
flawlessly, even after being subjected to 
some rather rough handling for two 
months. However, we must point out that 
we were extremely careful at all times 
about always parking the hard disk's 
heads with the SAFETY program. 

The screen display is quite bright and 
razor sharp, with an outstanding, easily 
readable font (type style). The display 
looks as good as what you'd expect from a 
high performance typewriter or printer. 
As mentioned, the overall handling of the 
unit was exceptional, though we're not 
fond of the locking lever on the half-height 
floppy-disk drive (most half-height. drives 
have a similar lever). 

The only real complaint with the com- 
puter is the female Centronics -type socket 
connector used for the parallel printer out- 
put; it's the wrong gender. A socket is 
generally used on a printer. The computer 
should have a plug connector so a stan- 
dard extension or connecting cable can be 
used. (And anyone who's ever looked 
knows, it's not easy to locate a male-to- 
male cable in local computer stores.) 

Other than the printer connector there 
are no complaints, not even nit-picking. 
The Kaypro 10 does exactly what it's sup- 
posed to do — and it does it remarkably 
well. r_e 
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Heath EE-3201 Digital 
Techniques Course 



Learn ail about digital 
electronics with this home-study 
course. 

CIRCLE 102 ON FREE INFORMATION CARD 



IF THERE IS ONE WORD WHICH TYPIFIES 

the world of electronics today, the word is 
digital. There is no escaping it. Every- 
where we turn in this electronics world — 
whether we're involved with it for hobby 
or business purposes — we encounter the 
need to be familiar with digital tech- 
niques. 

It doesn't matter whether we're in- 
volved with computers, radio, television, 
or consumer-electronics repair because 
they are all using digital circuitry in one 
way or another. And, since that is the 
case, it makes sense to learn about digital 
theory and applications. 

But, where do you begin the learning 
process? If you are in school, then you 
have no problem because it's what you are 
studying. Otherwise, you have the alter- 




natives of going to the library and trying 
to teach yourself from the books on the 
shelf; buying every modern book on the 
subject and studying them thoroughly; 
signing up for an evening course at a local 
school or college, or taking a home-study 
course. 

A home-study course 

Some of the best home-study material 
on the market is provided by the Heath 
Co. (Benton Harbor, MI 49022) via their 
series of continuing education courses. 
Those courses provide the type of training 
needed for the person who wants some 
knowledge, but doesn't need the full 
course provided by a traditional corre- 
spondence school. To be sure, you can 
use the Heath series in such a manner. 



But. if you are simply looking for specific 
training on a specific topic, then Heath's 
courses provide an ideal program. 

The course we will be looking at this 
month is their EE-3201 Digital Tech- 
niques course. Using well-written, highly 
illustrated textual material, that course 
takes you through every step you need to 
become fully familiar and comfortable 
with digital theory and electronics. The 
course relies not only on the traditional 
question-and- answer technique of learn- 
ing, but also provides positive reinforce- 
ment to that learning with short tests at the 
end of each learning unit and with a final 
examination at the end of the course. The 
unit exams allow you to test your knowl- 
edge and give you the opportunity of re- 
viewing any material on which you may 
be a little weak, while the final examina- 
tion tests your overall learning of the ma- 
terial . It is returned to Heath for grading 
and. if you pass the course, you can earn 
continuing education credits. 

As with other Heath courses, pro- 
grammed experiments are used to help 
you appreciate and gain a better under- 
standing of what you have learned. Like 
all Heath products, the company supplies 
you with all the discrete components you 
will need to complete the experiments. 

However, completing those experi- 
ments does require that you to invest in 
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the ET-S200B Trainer, which provides not 
only three built-in, regulated power-sup- 
plies, but also four logic switches, a 
three- frequency clock, and a solderless 
breadboard. You can assemble this kit 
yourself or have it preassembled from the 
factory. The kit costs S99.95, while the 
assembled version costs SI 79, 95. Either 
way, it does increase the $89.95 cost of the 
course, although you can buy both the 
course and trainer kit for S174.90. 

That added investment is well justified 
if you intend to continue with other Heath 
courses, or if you do breadboard circuits 
and need a way to test them as part of your 
hobby or professional work. 

Further, the course does require you to 
have a multimeter and single-trace os- 
cilloscope, which, if you are just purchas- 
ing them for the first time, can also raise 
the cost of this course appreciably. 
However, once yoti have that important 
test equipment, it is always there on your 
bench for you to use. 

As with all Heath courses, Digital 
Techniques comes with high-quality vinyl 
binders that hold the course material, and 
all of the components needed for the ex- 
periments. At one time. Heath offered 
audio learning aides as part of the course, 
but that policy has now changed and the 
company makes them available as a 
SI 9. 95 option. 
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What's covered 

The purpose of all of that is to make you 
completely comfortable when working 
with digital circuitry. By the time you 
finish the course, you will be able to dis- 
cuss the advantages and benefits of using 
digital techniques in electronic equip- 
ment. You will also be able to name the 
major applications of digital techniques in 
electronics, convert between the binary 
and decimal number systems, and recog- 
nize the most commonly used binary 
codes. 

Further, you will also be able to name 
the major components used in imple- 
menting digital circuits, such as gates and 
flip-flops, and explain how they operate. 
You will also be able to identity 1 the more 
commonly used integrated circuit fam- 



ilies used in digital equipment, as well as 
be able to discuss their operation, charac- 
teristics, and features. 

Other topics covered in the course in- 
clude Boolean algebra and how to use it to 
express logic operations and minimize 
logic circuits in design. Among the digi- 
tal circuits examined are binary and BCD 
counters, shift registers and a variety of 
other sequential and combinational logic 
circuits. 

Also covered is how to design com- 
binational and sequential logic circuits for 
a given application, the operation and ap- 
plication of digital counters in time and 
frequency measurements, and how a digi- 
tal computer is organized and how it oper- 
ates. Finally, the course concludes with a 
thorough discussion of microprocessors, 
including a look at their operation and 
applications. 

Through all of the lessons in the course 
you are constantly performing experi- 
ments to help increase your knowledge 
and reinforce what you've already learn- 
ed. It is a very good teaching method. 
Overall, we found the Heath EE-3201 
Digital Techniques course to be worth the 
time and effort involved. It was well- writ- 
ten and easy to use. We would have liked 
to see the audio aids still included as part 
of the unit as they do help. As such we 
recommend their purchase. R-E 
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The Bearcat DX1000 
makes tuning in London 
isy as dialing a phone. 



Direct access keyboard tuning 
brings a new level of simplicity 
to shortwave radio. With the 
Bearcat® DX 1000, dialing in the 
BBC in London is as easy as 
dialing a telephone. And you can 
switch from the BBC to Peruvian 
Huayno music from Radio Andina 
instantly. Without bandswitching. 

Featuring the innovative 
microprocessor digital technology 
made famous by Bearcat scanner 
radios, the DX 1000 covers 10 kHz 
to 30 MHz continuously, with PLL 
synthesized accuracy. But as 
easy as it is to tune, it has all 
the features even the most 
sophisticated "DXer" could want. 
10 memory channels let you 
store favorite stations for instant 
recall— or for faster "band- 
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scanning" during key openings. 
The digital dis- 
play measures 
frequencies to 
1 kHz, or at the 
touch of a but- 
ton, doubles as I 
a two time zone, 24-hour digital 
quartz clock. A built-in timer 
wakes you to your favorite 
shortwave station. Or, it can be 
programmed to activate 
peripheral equipment like a tape 
recorder to record up to five 
different broadcasts— any 
frequency, any mode— while you 
are asleep or at work. 

The DX 1000 also includes 
independent selectivity selection 
to help you separate high- 
powered stations on adjacent 



frequencies. Plus a noise blanking 
system that stops Russian 
pulse radar interference. 

There's never been an 
easier way to hear what the 
world has to say. With the 
Bearcat DX 1000 shortwave 

radio, you have direct access to 

the world. 

For the name of your 

nearest retailer dial toll-free . . . 

1-800-SCANNER. 



Frequency Range: 10 kHz to 30 MHz continu- 
ously. Tuning: Direcl keyboard entry, selectable 
3 or 24 kHz per revolution knob luning, or manual 
step tuning in selectable 1 -99 kHz steps. Sensi- 
tivity: 1.0 yV AM. 0.5 fiV CW/SSB/FM. 1.6-30 
MHz Image and IF Rejection: 70 dB or more. 
Memory: 10 Irequency capacity. Frequency 
Stability; Better than 100 Hz after warm-up, 
Modes: AM/LSB/USB/CW/FM. AGC: Select- 
able Fast/Slow release times. Filter Bandwidth s: 
2.7 kHz. 6 kHz and 12 kHz. Filter Selection 
Independent of Mode. 
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shortwave radio. 
Direct Access To The World. 
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THE POMONA PROMISE 

Our constant goal is to provide the design engineer 
with the best DIP IC test clips made in this country. 

Or anywhere. 
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The best. 

Yes, we know that's a big 
statement, the kind that puts your 
reputation on the line. 

But that's okay with us be- 
cause it's what we've been saying 
ever since we started in business 
back in 1951. So it's only natural 
that when we began producing 
test clips for dual in-line integrated 
circuit packages we would prom- 
ise design engineers only one kind 
of performance. The best. 

Well, we've been making the 
Dip Clip for quite a while now, and 
the professionals in the electronics 
industry who have used our prod- 



ucts will tell you plainly and sim- 
ply that we kept our promise. 

At ITT Pomona Electronics, 
we know there is no such thing as 
standing pat. We also know that 
your needs change and your ex- 
pectations become greater as the 
demands become more severe. To 
this end we will continue to create 
a better way A better product. 

That's a promise. 

All of our products are 
described and illustrated in our 
General Catalog, and it's free. Just 
call (714) 623-3463 or 623-6751. 
TWX 910-581-3822. Write to US at 
ITT Pomona Electronics, a Divi- 
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sion of ITT Corporation, 1500 E. 
Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGIUM S.A/N.V. Rue Colonel 
Bourg Str. 105 Space A (B.3) 1140 
Brussels, Belgium. Phone: 02-735- 
6094. 

Our products are available 
through your favorite electronics 
parts distributor. 

"Dtp Clip is a trademark for a Pomona Electronics test clip- 
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NEW PRODUCTS 



For more details use the free 
information card inside the back cover 



MOBILE SCANNER, model MX-3000 is a 
compact -size unit with computer touch-entry 
programming and six-band coverage, with 30 
channels, designed for use at home or on the 
road. Programming is simple and a "beep" 
tone verifies entry. 

The model MX-3000 can also search for 
active channels through as much as an entire 



reply; if scan delay is not selected; scanning 
resumes in about six-tenths of a second. 
Scanning can be at either 5 or 15 channels 
per second. A channel-lockout feature ex- 
cludes selected channels from the scan; that 
keeps generally busy channels programmed 
into the scanner, while preventing them from 
"locking in" on each scan, 
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band; when one is found, its frequency will 
appear on the digital display. Search can then 
resume, or the new frequency can be stored 
in one of the 30 scan channels. A selected 
priority frequency can be programmed into 
Channel 1; if active, it automatically overrides 
any other signal. A scan-delay feature holds a 
channel open for approximately two seconds 
at the end of a transmission to wait for any 



The multifunction digital display shows 
channel numbers when scanning, the chan- 
nel and frequency when receiving, delay- 
function and channel-lockout status, and 
search-mode operation. A brightness switch 
can be set for day or night operation. 

The model MX-3000 is priced at 
S299. 95.— Regency Electronics, Inc., 7707 
Record Street. Indianapolis. IN 46226. 



COMPUTER-SECURITY DEVICE, -Gate- 
way. " is a stand-alone device for use with 
asynchronous modems on dial-up or leased 
lines, connecting to micros, mini's, or main- 
frames. It requires entry of both a correct ID 
code and password before entry is allowed. If 
the correct codes are not entered within three 
attempts, Gateway forces the modem to dis- 
connect, defeating everything from the often- 
used "Monte Carlo" to the highly-sophisti- 
cated "Trojan Horse" style of gaining illegal 



entry. There is also a user-definable time limit 
for the logon attempt. Again, if successful 
logon is not achieved before time runs out, 
Gateway breaks the connection. 

Gateway allows the use of up to 20 pass- 
words and user ID codes, which can be easily 
defined and changed by the authorized per- 
son. ID codes can be up to 20 characters. 
Passwords can be any length, with an op- 
tional minimum length, and can use not only 
letters and numbers, but characters such as 



Electronic Troubleshooting 




Hickok's MX333 with 
VARI-PITCH®and LOGI-TRAK® 

Instantaneous VARI -PITCH speeds: 

• Voltage tracing 

• Troubleshooting in hard-to- 
reach locations 

• Tuning type adjustments 

• Resistance checks 

• Digital logic troubleshooting 

And . . . Detects signal charac- 
teristics and abnormalities not pos- 
sible with digital or analog meters. 



LOGI-TRAK replaces the best 
100MHz logic probes and offers: 

• Eyes on the probe tip, HI/LO 
indication 

• Instant identification of margi- 
nal states and fault conditions 

• 100MHz response 

• 5n sec pulse detection 



LISTEN to what the MX333 can 
do for you. Ask about our NO 
RISK 30 day Free Trial. 



HICKOK 




.M 



THE HICKOK ELECTRICAL INSTRUMENT CO 
10514 Dupant Avenue • Cleveland, Ohio 44108 
[215] 541-8060 
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FINEST QUALITY 

Government Approved QQ-S-57 1 e 



^msi 



SPECIAL 
FOR THE MONTH 



SN 60/40 Rosin Core (RA) 




One lb. Reels 
16 swg. (.064) 

18 swg. .048) 

19 swg. (.040) 

20 swg. (.036) 

21 swg. (.032) 
Vi lb. Reels 

22 swg. (.028) 
24 swg. (.022) 



$7.95 
$8.45 
$8.95 
$9.45 
$9.95 

$5.95 
$7.95 



SN 62 (2% Silver) Eutectic- Rosin Core 

21 swg. (.031) $19.95 

PlncFRFF Desoldering Wick 

I IHvl llhb with each pouna of solder 
FREE Freight On Ail Orders Over $25 

Under S25 add $2.50 per order. Minimum order $1G 
■ Check ■ Money Order ■ Master Charge ■ Visa 
Mp NY. Suit residents add appropriate sales tax. 

#To place your order call: 
/ T0LLFREE800-645-4808 

8f™ 



'P.O. Box 668 Jericho, N.Y. 11753<- 
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SEE YOUR DEALER TODAY 



FROM 



'Firestik 

■ANTENNAS- 
■ACCESSORIES- 



*l 



HERE'S A TIP 
THAT'S PERFECT! 

AM/FM AUTO RADIO 
ANDCB 

firestik'n 

GOLDEN SERIES 



BARE-HANDS TUNABLE 
"NO TOOLS NEEDED- 
HIGH PERFORMANCE ANTENNAS 



ALSO ANTENNAS FOR 

CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

'Fintllll' * nil pint Com pi is) 
2614 East Adsms/PhMnix. AZ BS034 



Name. 
SlIHt . 

Citv- 
State- 



.Zip. 



Serving the CB and 
Communications Market Since 1962. 



5-YEAR REPLACEMENT WARRANTY 
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spaces, commas, and control characters for 
added password security. Since the unit is 
menu-driven, no programming knowledge is 
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needed to change passwords, ID codes, time 
limits, or other Gateway features. A record is 
kept of all logon attempts, both successful 
and unsuccessful. The authorized person 
can access that record and spot attempted 
illegal entries. The record is protected from 
power failure (as are all other Gateway func- 
tions) by a non-volatile memory. 

Gateway is priced at $395.00— Adalogic, 
1522 Wistaria Lane, Los Altos, CA 94022. 

COAX STRIPPER, No. 70374, has a holding- 
ring design that allows the user to strip coax 
cable with minimum effort. With one's finger in 
the holding ring, one simply inserts the wire 
and rotates the tool. It is designed to strip 
cleanly all of the five most popular sizes of 
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coax cable; RG-6, RG-8, RG-9, RG-174, and 
RG-182. The stripping blades can be ad- 
justed easily for different cutting depths to 
meet the users specifications, and the tool 
can be set to perform both two- and three- 
level strips. A 2-bladed replacement blade 
cassette tor the stripper is available. The No. 
70374 is priced at $45.90 — Vaco Products 
Company, 1510 Skokie Blvd., Northbrook, IL 
60062. 



EQUALIZER/ANALYZER, the model dbx 
10 20, enables automatic equalization to be 

achieved individually for left and right chan- 
nels, or in combination, with the accuracy that 
only a computer can provide. It can analyze 
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as many as 10 locations within a room and 
then automatically adjust equalization for flat 
response. The proper equalization setting 
within a room can be accomplished in sec- 
coniinued on page 43 



CABLE TV 



CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$ Buy Warehouse Direct & Save $ 



^* 



36 channel 

converter 

$4595 




36 channel 

wired remote 

converter 

only 

$8895 



Send $2 for complete catalog 
of converters and unscrambiers 

Quantiiy PfccoumK * Visa * Matter Charge 
Add 5°7» shipping— Mich, residents add 4ty vak% iax l 



C&D Electronics, Inc. 

P.O. Box 21, Jenison, Ml 49428 
(616) 669*2440 
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performanc 
by design 



Folding Meters are Better 

Not ail multimeters fold. There's a 
reason. While other manufacturers were 
busy copying each others designs, BBC 
looked at where portable meters were 
used and how they could be improved. 

The result is a unique approach. Folding 
meters with large displays (18 mm LCDs) 
and adjustable viewing angles. Now you 
can have high performance in a meter 
that excels in the field and on the bench. 

Hands Free vs Handheld 

In multimeters "hands free" is 
significantly better than "handheld." You 
need three hands to operate the typical 
"handheld" meter in the field. One for 
the meter and two for the probes. BBC's 
folding design lets you use a neck strap 
for the meter. This frees your hands for 
the probes. 

On the bench, the large, adjustable 
displays pay off. It's a sensible design 
that lets you make measurements faster 
and more easily. 



. 1 mm 





Compact, Rugged and Affordable 

To design the impact resistant case that 
protects these DMM's, BBC relied on the 
industrial design skills of the Porsche 
Design Studios. 

When open, the display angle is easily 
adjustable. When closed, the display 
and the controls are protected, and the 
meters turn off automatically- 
Competitive pricing is another feature of 
BBC meters. Prices start at $193.00. 



Available Locally 



A Heritage of Precision 



BBC's track record of expertise in 
precision engineering spans eight 
decades. All our meters are built to 
tough VDE and DIN safety standards. 
The 3Va-digit DMM's feature 0.1% basic 
dc accuracy and externally accessible 
fuses for overload protection. 
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BBC meters are available throughout the 
U.S. If your instrumentation supplier 
doesn't carry BBC yet, we'll gladly tell 
you who does. Call toll free: 

1-800-821-6327 

(In CO, 303-469-5231) 
BBC - METRAWATT/GOERZ 
6901 W. 117th Avenue 
Broomfield, CO 80020, Telex 45-4540 

Engineering ExceJtarrce in Tssf and Measurement 



BBC 



GOERZ 

METRAWATT 
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At CIE,you get electronics 
career training from specialists. 
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If you're interested in learning how to fix air conditioning, 
service cars or install heating systems— talk to some other 
school. But if you're serious about electronics... even earning an 
Associate Degree... come to CIE —The Electronics Specialists. 



Why trust your education 
and career future to any- 
thing less than a specialist? 

You shouldn't And you 
certainly don't have to. 

If you talked to some of our 
graduates, chances are you'd find 
a lot of them shopped around 
for their training. They pretty 
much knew what was available. 
And they picked CIE as 
number one. 

Be sure to shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options for the 
hobbyist If you're the ambitious 
type— with serious career goals in 
electronics— take a close look at 
what we've planned for you at CIE. 
What you should look 
for first 

Part of what makes electronics 
so interesting is if s based on 
scientific discoveries— on ideas! 
So the first thing to look for is a 
program that starts with ideas 
and builds on them! 

Thafs what happens with CIE's 
Auto-Programmed®Lessons. 
Each lesson takes one or two prin- 
ciples and helps you master mem 
—before you start using them! 
How practical is the 
training? 

This is the next big important 
question. After all, your career 
will be built on what you can do— 
and on how well you do it 

Here are ways some of CIE's 
career courses help you get your 
"hands-on" training... 
With CIE's Personal 
Training Laboratory... 
you learn and review the basics- 
perform dozens of experiments. 
Plus, you use a 3-in-l precision 
Multimeter to learn testing, 
checking, analyzing! 
When you get your own 
5MHz, solid-state 
oscilloscope, you take some 
real professional steps. You use 
it as a doctor uses an X-ray 
machine— to "read" waveform 
patter ns...lock them in.. .study, 
understand and interpret them! 
When you get your Digital 
Learning Laboratory, you'll 



be into digital theory— essential 
training today for anyone who 
wants to keep pace with the state 
of the art of electronics. With 
CIE's Digital Lab, you'll be 
applying in dozens of fascinating 
ways the theory you've learned. 
For example, you'll compare 
analog and digital devices. You'll 
learn to make binary to decimal 
conversions and to work with 
semiconductor devices and 
circuits. You'll see how digital 
equipment is vital to today's 
exciting, growing fields such as 
security... where digital theory 
provides the brains for space-age 
alarm and protective devices. 
You'll build your Microproc- 
essor Training Laboratory, 
a working microcomputer— from 
"scratch." You'll also learn how 
to program and interface it with 
displays, memories, switches, 
and more. 

Earn An Associate Dejp*ee 
from CIE. 

One of the best credentials 
you can have in electronics 
—or any other career field 
—is a college degree. Thafs 
why CIE gives you the op- 
portunity to earn an 
Associate in Applied 
Science 



in Electronics Engineering Tech- 
nology. Any CIE career course 
can offer you credit toward the 
degree...more than half of the 
number needed in some cases. 
You can also prepare for the 
government-administered FCC 
(Federal Communications 
Commission) Radiotelephone 
License, General Class. It can be 
a real mark in your favor... 
government-certified proof of 
your specific knowledge and 
skills. 

Shop around... but send for 
CIE's free school catalog 
first! 

Mail the card. If if s gone, cut out 
and mail the coupon. If you prefer 
to write, mention the name and 
date of this magazine. We'll send 
you a copy of CIE's FREE school 
catalog— plus a complete pack- 
age of independent home 
study information! For your 
convenience, we'll try to have a 
representative contact you to 
answer your questions. 
Mail the card or coupon— 
or write: CIE, 1776 

East 17th St, 
Cleveland, 
OH 44114. 




CIE 



Cleveland Institute of Electronics, Inc. 

1776 East 17th Street. Cleveland, Oh.o AAMA 
Accredited Member National Home Study Council 



YES... I'm shopping around for the right kind of career training in electronics — 
and CIE sounds well worth lookingTnto. Please send me my FREE CIE school 
catalog— including details about the Associate Degree program— plus my FREE 
package of home study information! 

Print Name 



Address. 

City 

Age 



. State . 



Apt. 
_ Zip. 



. Area Code/Phone No. 



X 



Check box for G.I. Bill information: □ Veteran 
MAIL TODAY! 



D Active Duty 



RE 84 



to 
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NEW IDEAS 



Proximity power switch 



TOUCH f*L<VrE_ 
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FIG. 1 



HOW MANY TIMES HAVE YOU COME YOUR 

home with your arms loaded down with 
packages and, after great difficulty, man- 
aged to turn on the light? And how often 
have you wished for an easier way? This 
month we'll look at a little gadget that 
allows you to switch an AC device on and 
off by simply passing a hand (or some 
other part of the body) near an insulated 
touch plate. 

How it works 

The circuit is powered by a 1 2. 1 -volt 
regulated power supply made up of diodes 
D3 and D4, capacitor C9, and resistors 
RI2 and RI3. The AC voltage is picked 
directly off the AC line and rectified by 
D3 (half- wave rectifier). The resulting DC 
voltage is filtered by C9 and regulated by 
D4, a l2.l-volt Zener. 

Turning to the rest of the circuit we have 
1C1. which is a 4046 PLL (Phase- 
Z.ocked-Z.oop). That IC contains a VCO 
(Voltage-Controlled-Oscil later), a source 
follower, and two phase comparators 



(which we'll call comparators l and 2) 
with a common input-amplifier. When 
power is applied to the IC, the VCO out- 
puts a signal at pin 4 that is fed to both 
comparators via pin 3 for use as a refer- 
ence. That same signal is also fed to its 
input at pin 14 through an R-C network 
consisting of Rl , CI , and R2. As long as 
there's no phase difference detected by the 
internal phase-comparator between the 
VCO output and the input signal, ihe out- 
put of ICI is zero. But when a hand is 
passed close to the touchplate, body ca- 
pacitance causes a phase difference. That 
phase difference is fed to the comparators 
through the common input amplifier. 
Comparator I now takes that input signal, 
compares it to the reference and outputs a 
squarewave signal at pin 2 that is propor- 
tional to the difference between the two 
input signals. 

The output of comparator 1 is then fil- 
tered and fed to the VCO as an error sig- 
nal. The eiTor signal causes the VCO to 
generate an error-correction signal , which 



is then fed back to the comparators. Com- 
parator 2 then outputs a train or series of 
pulses that is fed to a pulse-stretching 
circuit consisting of three of the op-amps 
contained in 1C3, a 74C14 hex Schmitt 
trigger. (A pulse stretcher is a shaping 
circuit whose output pulse duration is 
greater lhan its input.) The stretcher cir- 
cuit also provides for debouncing and 
noise rejection. 

After conditioning, the signal is fed to 
pin 3 of IC2, a 4013 dual D-type flip-flop 
that's used as a toggle flip-flop for alter- 
nate-action switching. By that we mean 
that the device is turned on or off alter- 
nately by the input signal (push on/push 
off). To accomplish that action, the cJT 
output of the flip-flop (pin 2) is fed to its 
data input (pin 5). The logic level at the 
pin 5 is transferred to its q output at pin 1 
during each positive-going transition of 
the clock pulse. 

At this point, the q output of the flip- 
flop is fed to the remaining three inverters 
continued on page HO 
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lew Dimensions 
InTime &. Frequency 







Now a Unique concept in benchiop/portable instruments 
Global Specialties' New Handheld Model 
5000 COUNTER TIMER 
Designed for both laboratory and field operation, the Model 
5000 is sophisticated enough to handle virtually all your Time 
and Frequency measurement needs. 
BIG ON VALUE. . , FEATURES & PERFORMANCE. The only 
things small about the Model 5000 are its SIZE (7.60x3.75 x 
1.72 inches) and PRICE. . . at only $349.95 can you 
afford not to have one? I n stock now and ready f o r d e I i ve ry 
. , .call us TOLL FREE to find out how to get your Model 5000 
today! 

• Measure Frequency, Periodand Pulse Width 

• Full input signal conditioning 

• Battery or Charger/Adapter operation 

• Unique automatic master reset logic 

• High contrast 0.43 inch, 8 digit LCD display 

• LCD indicators: Overflow, Gate Open, Low Battery 

• Display storage function maintains last reading 





— SPECIFICATIONS 1 


Input; BNC 




impedance: 


1 M n @ 25pF in all modes 


Sensitivity; 


30mVRMS— 1 kHz to 30 MHz 




50 mVRMS— DC to 50 MHz 


Modes: 




Frequency: 


.1 Hzto50MHz(gatetimes0.01,0.1,1.0,10s) 


Period: 


50 ns to 1 s (1 , 1 0, 1 00, 1 000 cycle averages) 


Pulse Width: 


25 ns to 10s (1, 10, 100, 1 000 cycle averages) 


Full Signal Conditioning: 


Coupling: 


AC or DC switch selectable 


Attenuation: 


x1 , x1 0, x1 00 switch selectable 


Polarity: 


+ / - edge Freq. & Period; >/< trigger 




level, Pulse Width 


Trigger Level 


: variable ± 500 mVx attenuator setting 


Time Base: 


1 MHz crystal oscillator ( ± 4 ppm,0-40'C.) 


Controls: 


Power/Test/On, Mode, Gate 




Time/Cycles Averaged, 




Display-Norm/Hold, Trigger Level, 




Polarity, Coupling, Attenuation 


Power: 


6AA Cells (Nicad or Alkaline) 10 hrs 




continuous operation Optional AC 




Charger/Adapter 


Dimensions: 


7.60x3.75x1. 72 inches, (193x95x44 mm) 


Weight: 


14oz.,(397g), without batteries 
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5000 COUNTER-TIMER 



11S3.BBH 



TRIGGER LEVEL 



GATE TIME 
01 . * 1 10 



1 10 100 1K 
CVCLESAVERAGED 



f MODE 

'" i 



r y pw 



p WR DISPLAY Pm 

ON NORM. V 0L C0UR 
TEST* S -n-fe AC£/ 

OFF^ 



GLOBAL SPECIALTIES CORPORATION 

70 Fulton Terr., New Haven, CT 06509 (203) 624-3103 TWX 710-465-1227 

OTHER OFFICES; 
San Francisco (415) 648-0611, TWX 910-372-7992, 
Europe: Phone Satfron-Walden 0799-21682, TLX 851-817477 

Call toll free for details 1-800-243-6077 during business hours 
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THE DRAWING BOARD 



Bipolar supplies from a single 9-volt battery 



ROBERT GROSSBLATT 



j 
u 
_i 
u 

D 
5 
* 
r 

JO 



A FEW MONTHS AGO WE ASKED IF ANY OF 

you out there could come up with a way to 
generate positive and negative voltages 
using only one nine- volt battery. To tell 
you the truth, we expected to get a few 
answers and then that would be the end of 
it. Well, as someone once said, the longer 
you live the more you learn. In the first 
installment of "Designer's Notebook" 
(March, 1984) we presented a handy cir- 
cuit that would produce a bipolar supply 
from a single battery. Needless to say. that 
column was written some time before we 
started this "contest" and in actual fact, 
the circuit shown and described there is 
one that we've been using in one variation 
or another for quite a few years. It fills all 
the criteria we've talked about for circuit 
design: simplicity, reliability, and best of 
all — it's cheap! 

The circuits that were sent to us covered 
the entire spectrum of possible designs 
from the straightforward to the con- 
voluted, and from the perfectly workable 
to the absolutely ridiculous. A few of 
them were absolutely wonderful and we 
found ourselves really admiring them and 
wishing that the laws of the universe were 
changeable so that they could be made to 
work! In a nutshell, all the designs that 
were sent in can be grouped into three 
categories: 1. Simple voltage dividers; 2. 
Oscillator and charge -pump variations; 
and 3. Wishful thinking. It's impossible 
for us to list and mention all the people 
who sent in answers, so we've had to pick 
a representative sampling from the three 
categories. The ones that we'll discuss 
here are those that we thought would be 
the most interesting for everyone — not the 
best or the worst, mind you, but simply 
the most interesting. (Everyone who sent 
in an answer and included a return address 
will get an answer from me. I'm sorry that 
I've gotten a little behind in answering my 
mail but I promise that I'll take care of 
that in the near future.) 

We had planned to spend this month 
discussing our digital sinewave-generator 
but obviously many of you out there want 
to know about positive and negative 
power-supplies. In any event, we'll get 
back to the sinewave generator next 
month; remember, any time that you 
spend learning something is a far cry from 
beine time wasted. 



Generating a bipolar supply 

The most logical approach to the prob- 
lem of creating a bipolar supply is to build 
a simple voltage divider. Now, we know 
that there are many very obvious disad- 
vantages to doing something like that, but 
there are also lots of advantages as well. 
And since the whole purpose of creating a 
bipolar supply is to save time and money. 
it stands to reason that you'd want to use 
the simplest design possible. In fact, the 
whole problem can be eliminated by the 
simple expedient of using either a center- 
tapped transformer or two batteries. 




FIG. 1 



A classic voltage divider is shown in 
Fig. 1. That basic circuit was sent in by 
Brian Corzilius, Ken Fink, and David 
Berger among others. For starters, you 
couldn't ask for anything simpler. Just 
dive into your junk box, grab a pair of 
resistors and presto — a bipolar supply. No 
fancy parts, no silicon, and best of all. no 
brain damage. So what, you may well 
ask. is wrong with that? The first problem 
with the voltage divider is that it should 
only be used with circuits that have a 
relatively high in put- impedance. Any cir- 
cuit that draws serious amounts of power 
is going to drain the battery in record 
time. Remember: current has to return to 
ground, therefore the same resistors that 
are creating the bipolar supply will also 
act as current limiters. If the supply is to 
power some device that draws 50 milli- 
amps or more, then the resistor values 
have to be chosen by the application of 
Ohm's law. but be careful because it's not 
quite as straightforward as you might 
think. 

Let's suppose that you need 30 mA 
from the positive side. 5 mA on the nega- 
tive side and the voltages have to be the 
same (i.e. plus and minus 5 volts). In 
order to get equal voltages you have to 



have equal resistors. That means that both 
Rl and R2 must be able to pass 30 mA. 
Since those two resistors are in series with 
each other and in parallel with the battery, 
that translates into a 15 mA drain — -rough- 
ly 509c of the needed current. That's quite 
a price to pay. And if you pick a value for 
R2 that limits the negative current to 5 
mA you're not going to get an equal bipo- 
lar supply. 

Tom Mosteller has also pointed out an- 
other often overlooked drawback to thai 
kind of circuit. Battery impedance isn't 
constant: it rises with frequency: also re- 
sistive voltage dividers can cause prob- 
lems when used in circuits that have high- 
frequency signals running through them. 
Fortunately, that can be overcome by 
using a pair of capacitors to decouple the 
power supply from the rest of the circuit. 
For the capacitors shown with dotted lines 
in Fig. 1, Tom recommends a value of 
about 10 u.F and we agree with him. 

The last awful thing that we have to say 
about this circuit is that the best voltage 
you can hope to get from either side of the 
supply is half the battery voltage (assum- 
ing you want an equal bipolar supply). 
Assuming that" we're talking about a nine- 
volt battery ( which is what we were orig- 
inally talking about) we're only looking at 
plus and minus 4,5 volts for a new bat- 
tery — most nine- volt batteries are lower 
than that right out of the blister pack . That 
4.5 volts is a bit low for most applications 
and the battery is going to start dying at a 
seemingly incredible rate. In addition, 
when a nine-volt battery settles into mid- 
dle age, it usually puts out around 7 volts. 
That translates into less than 4 volts on 
either side of the supply, and there's not a 
whole lot you can do with such small 
voltHfies. All in all. the voltage divider 
appi ;iach to a bipolar supply leaves a lot to 
be desired. 

Unless your application can tolerate all 
the restrictions we've just discussed, a 
much better approach to the problem is to 
use an oscillator/charge -pump design. 
That's the kind of circuit that was shown 
in the first installment of the "Designer's 
Notebook." Although that circuit is more 
complex, the basic idea is rather simple 
and the design is a lot more versatile. 
Because there's no convenient AC source 
in a battery- powered circuit, the most di- 



rect approach is to manufacture one. That 
is. put together an oscillator and then rec- 
tify the resulting AC to produce a negative 
DC supply. The amount of current you get 
from the circuit depends on how much 
current the oscillator can output. The de- 
sign of the circuit downstream of the AC 
is a direct clone of the trans former/ rec- 
tifier that we're all familiar. 

Dick Kaufman, Dale Nassar, David 
Van Stone, Tom Lewis, and others all 
used that approach, though their individu- 
al circuits differed. Figure 2 is a block 
diagram of the c ircuit we ' re talking about . 
It's really as simple as it looks and your 
design can be as simple or sophisticated 
as you need. The oscillator can be what- 
ever you want and the rectifier can be 
either half-wave or full-wave — it doesn't 
really matter. It should be set to trap the 
negative half of the voltage swing from 
the oscillator but, other than that, there's 
nothing new. See the circuit in the March, 
1984 "Designers Notebook" for the cir- 
cuit details. The circuit's output voltage 
will be unregulated but that can be han- 
dled easily enough by hanging a regulator 
at the output. Since there's a voltage loss 
when you do that, it might be a good idea 
to use a voltage doubling rectifier. 
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FIG. 2 

The filter shown in Fig. 2 can be as 
simple as a capacitor or as complex a 
scheme as you want- — again it depends on 
what you need. Remember that your os- 
cillator is producing a high-frequency sig- 
nal, and that the high frequency can drive 
some circuitry around the band. If you 
have any doubts, make sure that your filter 
can take care of it. 

The last category we listed was wishful 
thinking; rather than describing some of 
the more ridiculous circuits, let's take a 
look at an idea that is at least theoretically 
possible — it was certainly the most direct 
solution that was sent in, Mr. D. L. Bray 
suggested, more or less as a joke, that we 
lake a 9- volt battery apart and solder a 
ground connection to the center cell . To 
save all of you a lot of trouble, let us tell 
you that we tried it and it works! Now all 
we need is some advice on how to put the 
battery back together again. 

Before we forget, our special thanks to 
James Richey for sending us a working 
model of a charge-pump type of circuit. 
It's always nice to see an idea on paper, 
but it's much more satisfying to see it 
actually turned into hardware. R-E 
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DESIGNER'S NOTEBOOK 



Extending the counting range of the 4017 



ROBERT GROSSBLATT 



THE 4017 [S ONE OF THE MOST POPULAR OF 

the CMOS MSI (Medium 5cale /integra- 
tion) counters. Because it sequences its 
outputs one at a time, it's ideally suited to 
serve as a frequency divider, pulse de- 
layer, and so on . That IC even has a cany 
output that allows you to cascade as many 
4017's as desired. 

There is an application, however, where 
the use of the 4017 isn't quite as simple 
and straightforward. We're talking about 
connecting several of them together so 
that they will all sequence their outputs 
one IC after another. The carry output 
isn't any good here because it goes high 
for one-half of the IC's full count and low 
for the other half. That's great if you want 
a squarewave whose repetition rate is one- 
tenth of the input clock frequency. But it 
doesn't help at all if you need a simple 
circuit that will take an input-clock signal 
and turn on more than ten outputs in se- 
quence. Doing that requires a bit of exter- 
nal gating. 

This month we will look at how you can 
arrange three 4017's to sequence in turn 
and provide up to twenty-five outputs with 
a minimum of external gating. We will be 
using a 401 1 quad-NAND gate to achieve 



the desired gating arrangement. The same 
principle can be followed if you need 
more than twenty-five outputs; just add 
more 4017's and a few more gates. Since 
there are four NAND gates in the 4011, it 
will accommodate two more 4017's to 
give you a total of 41 outputs. We're los- 
ing five possible outputs for a variety of 
reasons that will become clear shortly. 

How it works 

In Fig. 1, the clock inputs of all the 
4017's are tied together so that they can all 
be triggered by a common clock pulse, 
and the same goes for the reset pins. The 
key to making the circuit work is using the 
gates to control the enable pins (pin 13) so 
that the three IC's can be made to count in 
sequence. Since the enable pins are active 
high, they have to be brought low. We'll 
use the NAND gates to control the order 
in which the 4017's are enabled. 

When power is first applied to the cir- 
cuit, capacitor CI generates a reset pulse 
that forces all the 4017's to output a "0" at 
pin 3. One of the unfortunate features of 
the 4017 is the lack of a convenient inhibit 
pin that we could use to turn off all the 
outputs. When the enable pin is brought 
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high it only disables the clock input — it 
doesn't do anything to the outputs. That's 
why we need the external gating and that's 
also the reason that we can only get 25 
outputs from the circuit instead of 30. 

When the counting first starts, pin 11 of 
all the counters is brought low. Because 
pin 1 1 of IC I is connected to its enable pin, 
the IC is enabled and starts to count. That 
same low signal is fed to one leg of NAND 
gate IC4-a at pin 5 to control the enable 
pin of IC2. The other leg of the NAND 
gate, pin 6, is connected to IC2 pin 11 
through IC4-b, which is used as an inver- 
ter. Because IC2 was reset at the start of 
the counting process, its output at pin 11 is 
also low. That low output is inverted by 
IC4-b and the resulting high output is ap- 
plied to IC3 to disable it. The high output 
from lC4-b is also applied to IC4-a, 
which in turn outputs a high to the enable 
pin of IC2 disabling it too. That means 
that only IC1 is enabled at the start of the 
count. 

When pin 11 of IC1 goes high, it dis- 
ables IC1 and at the same time that high is 
fed to pin 5 of IC4-a. Because both inputs 
to IC4-a are now high, it's output goes low 
and that in turn enables IC2. When the 
output at pin 11 of IC2 goes high, it's 
inverted by iC4-b and the resulting low 
enables IC3. The same low is applied to 
IC4-a causing it to change states (go 
high), thus disabling JC2. After nine more 
clock pulses the output of IC3 at pin 11 
goes high applying that signal to all of the 
reset pins simultaneously, causing all the 
4017's to reset to zero and start the whole 
sequence all over again. 

Essentially, what we're doing is using 
pin 11 of each 4017 to control the enable 
pin of the next IC in line. When the output 
at pin 1 1 of the last IC in the sequence goes 
high, a high is applied to the reset pins of 
all the IC's causing them to be reset to the 
beginning. The same principle can be 
used to extend the sequence. Just remem- 
ber that you can only use eight of the 
4017's ten outputs — pin 3 is needed be- 
cause there's no inhibit control and pin 1 1 
controls the next 4017. 

Let us know if you can figure out a way 
to use a simple gating arrangement to 
recover the use of some of the five lost 
outputs in the circuit. After all, there's 
always a better way to do something. R-E 
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onds, automatically and accurately. 

Digitally controlled, the model dbx 10/20, 
with its calibrated microphone and built-in 
pink-noise generator, can automatically 
voice" a room and store as well as recall the 
equalization settings. Its real-time analyzer 
function, which also serves as a sound-level 
meter, provides information on the music en- 
ergy in each frequency band. A display of 275 
LED's shows the functioning of the real-time 
analyzer by providing an instantaneous read- 
out of musical content in each frequency 
band. It can also display any equalization 
curve stored in memory. 

The model dbx 10 20 has a suggested retail 
price of S1200.00.— dbx Incorporated, 71 
Chapel Street, Newton. MA 02195. 

FREQUENCY COUNTER, model LDC-831, 
has a 150-MHz range, a 4'/j digit green LED 
display, and is battery operated. An optional 
AC adapter is available that converts the por- 
table unit to bench use. 
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For high-frequency operations, the model 
LDC-831 can provide up to 6V2 digits of reso- 
lution. The five most significant digits are dis- 
played, using the 0.01 -second gate time. By 
then switching to the 1 -second gate, all four 
digits to the right of the decimal point are 
displayed. The combination of two readings 
yields 6V2 digits of resolution. The basic ac- 
curacy of the LDC-831 is ± 10 ppm, and it 
carries a two-year warranty. It sells for 
£210.00— Leader Instruments Corpora- 
tion, 380 Oser Avenue. Hauppauge. NY 
11788. 



AC CALIBRATOR, model 4200, is a solid- 
state high-output instrument featuring perfor- 
mance to 40 ppm on a 6Vz-digit scale, with 
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output ranges from 1 nanovolt to 1000 volts all 
from a single self-contained and transporta- 
ble package. An optional AC current calibra- 
tor is available. It is designed as a prime 
source for any standards or calibration labo- 
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The growth of NTE quality replacement parts has 
been nothing short of astronomical. And the proof 
is in our new 1984 Replacement Master Guide, 
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ind u stry part n u m be rs, ' 
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ratory. 

Although based on true RMS principles, 
distortion figures of only 0.04% enable the 
model 4200 to calibrate the many mean- 
sensing instruments still in use. For higher 
accuracy that may be required in specialist 
applications, "spot" calibration is optionally 
available on any five selected and perma- 
nently stored frequencies. 

The model 4200 is priced at $17,995. — 
Datron Instruments Incorporated, 3401 
S.W. 42nd Ave., Stuart, FL 33497. 

CIRCUIT/COMPONENT COOLANT, Freez- 
lt. makes thermal-intermittent troubleshoot- 
ing of ciricuit boards and electronics compo- 
nents easy. Applied as an aerosol spray, 
Freez-lt will freeze to - 65°F instantly. Cop- 
per circuitry will frost and turn white, exposing 
hairline cracks in PC boards. Rapid chilling of 
suspected components allows individual 
components to be isolated for testing. Defec- 
tive resistors, transistors, capacitors, and 
other component parts can be identified 
quickly and easily. 
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The coolant can also be used to prevent 
transformer burnout. If a transformer starts to 
smoke, spraying it will keep wax, varnish, and 
shellac from running and causing short cir- 
cuits. It will also free adhesives for quick re- 
moval. 

Freez-lt is available in : two sizes: 15 oz., 
priced at $2.95; 22 oz., priced at $4.50.— 
Chemtronics, inc., 681 Old Willets Path, 
Hauppauge. NY 11788, 

POWER SUPPLY, model PS-101, is triple- 
regulated and is designed for the hobbyist, 
student, and lab technician. It features three 
completely independent supplies. Those 
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power supplies can be either positive or 
negative; they can be stacked in series so that 
a 5-volt and two 15-volt supplies can total 35- 
volts DC, or any combination of the three, 
resulting in a fully adjustable 0- to 35-volt DC 
power supply. 

The model PS-101 has a suggested retail 
price of $119,00.— E.W. Engineering, Inc., 
PO Box 624. Old Lyme. CT 06371. 

continued on page 46 
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• 6x rate $605 per each insertion. 

• Reaches 235,323 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads, 

• We typeset and layout the ad at no 
additonal charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to; mini-ADS. RADIO-ELECTRONICS, 
200 Park Ave, South, New York, NY 
10003. 




Bring in those hard to get channels with these 
low priced amateur microwave T.V. receivers. 
New wide band multi channel reception in the 
2,1-2.9 GHZ range. 100% legal for ITFS chan- 
nels. We stock all types. Complete systems 
from $43.95 in quantity. Every item fully guar- 
anteed. Free shipping, Phone or mail order 
only. C O D's accepted. H.M.R. Sales, 221 
East Camelback, Suite 1, Phoenix, Arizona 
85012, Phone 602-993-0398. 
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CA28 UNIVERSAL CRT ADAPTER— Now 
you can use your CRT Teste r/Restorer/Re- 
juvenator on all 2500 Color CRT Types. No 
need to buy a new tester! Use the functions of 
your present tester on any Color CRT listed 
from 9" to 26", including foreign types. 
Checks: Quintrex, InLine, Trinitrons, Tri-Po- 
tential, Pinless, Japanese & European. Re- 
places over 50 Adapters & guaranteed tor ail 
Makes/Models of CRT Testers. Instructions & 
Obsolescence proof perpetual Set-up Man- 
ual included. Check/Money Order/Visa/Mas- 
tercard/COD. $61.95 + $2.00 P&H. To order 
call 1-800-331-9658, (OK 918 68 2 4286) 
DANDY MFG. COMPANY, 1313 N. MAIN ST., 
MUSKOGEE, OK 74401. 
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WIRELESS & ELECTRICAL CYCLO- 
PEDIA. Originally printed in 1918, this 176- 
page reprint of the complete catalog gives 
you an accurate look at the state of electron- 
ics in 1918. Contains everything from a Zinc 
Spark Gap to a 1000-Mile Receiving Outfit. 
You can get your own copy of this modern 
antique, profusely illustrated, for only $4.95 
plus $1.00 P&H. Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park Avenue, South, New York, NY 10003. 



MODERN ELECTRICS. Miniature souvenir 
of the first publication ever produced by Gems- 
back Publications. This issue appeared in 
April 190& — just 75 years ago. You can own 
your own reprint of this unique first edition for 
just $2.50 plus 75e P&H. It's available from 
R-E BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 10003 




MINIATURE V B W 5% CARBON FILM RE- 
SISTORS offer superior overall performance 
characteristics compared to carbon composi- 
tion resistors - at significant cost savings! El A 
color coding. 1 ohm thru 10 megohm. $3.75 
per hundred per value. Mastercard, Visa, 
American Express, accepted. Please add 
$2.00 for shipping. California residents add 
6% Sales Tax. No C.O.D. ACORN INDUS- 
TRIAL ELECTRONICS P.O. Box 10B46, 
SANTA ANA Ca. 92711. 1300-D E. Edinger 
Ave., Santa Ana, Ca. 92705. (714) 
547-8424. 
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FREE CATALOG OF HARD-TO-FIND 
TOOLS is packed with more than 2000 quali- 
ty items. Your single source for precision 
tools used by electronic technicians, engine- 
ers, instrument mechanics, schools, labora- 
tories and government agencies. Also con- 
tains Jensen's line of more than 40 tool kits. 
Send for your-free copy today! JENSEN 
TOOLS INC., 7815 46th St., Phoenix, AZ 
85040. (602)968-6231. 
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AMAZING AVOIDER'", the intelligent robot 
you build yourself. Infra-red Sensors Detect 
obstacles in its path. The Avoider measures 
414" x 4W x 5" and walks and turns thanks 
to electronic controls. Complete kit of quality- 
made precision parts with easy-to-follow in- 
structions. $59.95. Ideal starter kit for intel- 
ligent machine enthusiasts. Check, money 
order. (Include $2.50 handling charge.) 3-4 
weeks for delivery. S.M. Robotics, 759 Boyl- 
ston St., Chestnut Hill, MA 02167. 
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SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $1.50 first class P&H, Info $2.00, refun- 
dable. RANDOM ACCESS, Box 41770-R, 
Phoenix, AZ 85080. 
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APPLIANCE REPAIR HANDBOOKS— 13 
volumes by service experts; easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1-(312) 932-9550. 
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FREE 1984 ELECTRONIC TOOL & IN- 
STRUMENT CATALOG is packed with over 
5,000 quality technical products for assem- 
bling, testing and repairing electronic equip- 
ment. All products fully illustrated with 
photographs, detailed descriptions and pric- 
ing to allow for easy ordering by phone or 
mail. Most orders are shipped within 24 
hours. 100% satisfaction guarantee. CON- 
TACT EAST, 7 Cypress Drive, Burlington, 
MA 01603. (617)272-5051. 
CIRCLE 50 ON FREE INFORMATION CARD 




FREE ELECTRONICS TOOL CATALOG. 

104 pages packed with customized tool sets 
for plant and field maintenance, test equip- 
ment, soldering stations, plus specialized 
tools for IC & PCB assembly and telecom- 
munications work. Loaded with great values 
on over 100 respected name brands. Includes 
ordering procedures for Tool Sets 
CUSTOMIZED to meet individual require- 
ments in any quantity. W.S. JENKS & SON, 
2024 West Virginia Avenue N.E., Wash- 
ington, D.C. 20002. 1-800-638-6405. 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6 x rate $605 per each insertion. 

• Reaches 235,323 readers. 

• Fast reader service cycle, 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at not 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman, Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South, New York. NY 
10003. 
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The 

Professionals' 

Choice 



PTS 



P75 rebuilt modules 
are better than brand 



o 



new . . 



I use PTS modules and tuners because of their 
automatic updates: Compared to original 
manufacturers' new and rebuilt p3rts r PTS is 
better. Quality and turnaround makes the 
difference. FTS docs a better job of rebuilding 
'cause mat's all they do." 

Try PTS rebuilt modules and tuners ton 

• Fast R hour rebuilding service 
■ Full year limited warranty 
* One stop shopping for all makes/ 
all models 
Availability at over I TOO authorized 
stocking distributors 
■ Quality rebuilcs that 
meet or exceed orig- 
lal manufacturers" 
specs. 
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,$r heavy snows, 
being far from 
home, and having the 




USO TO HELP! 



Like the mailman, no matter what the weather USO goes on. Orienta- 
tion tours of new communities, classes, helpful information and more 
are available come rain or shine. And the famous USO Shows have 
been known to perform in sleet and hail. Why? "Because life's 
toughest battles aren't always fought in the field." 

Support USO through the United Way, OCFC, or local USO campaign 
or send a tax-deductibie contribution to USO, Box 1982, Washington, 
D.C. 20013. 



PORTABLE OSCILLOSCOPES, model 
2213A and model 2215A are upgraded ver- 
sions of the 60-MHz bandwidth oscillo- 
scopes, models 22 1 3 and 2215. They offer 
brighter displays, greater accuracy, and more 
sensitive triggering. 




CIRCLE 109 ON FREE INFORMATION CARD 

The new A" versions reflect a composite of 
suggestions from customers owning the ear- 
lier versions. They incorporate such features 
as a 10-MHz bandwidth-limit switch, a single- 
sweep mode and power-on light, and sepa- 
rate A'B dual intensity controls. 

The model 2213A weighs 12.8 pounds and 
is priced at $1 200.00; the model 2215A 
weighs 13.5 pounds and costs $1450. — 
Tektronix, Inc., PO Box 500, Beaverton, OR 
97077. 

TEMPERATURE INDICATORS offer precise, 
positive, visual proof that a specific tempera- 
ture has been exceeded, particularly in inac- 
cessible, hazardous areas. When applied to 
any piece of equipment, the one-shot, irrever- 
sible indicators record and document operat- 
ing temperatures: The sensitive white triangle 
turns irreversibly black when the surface tem- 
perature reaches the particular triangle's tem- 
perature level. 
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They are available in three configurations: 
CelsiStrip, 5 or 8 multiple -sequenced tem- 
perature increments, printed in C and F°; 
CelsiDot labels, single temperature dots in 40 
different temperature levels, printed in C° and 
F°; and Celsi Point labels, single temperature 
dots in 40 various temperature levels from 
40°C to 260°C (105°F to 500°F). 

The labels are self-adhesive and adhere to 
any dry surface. They measure 0,3 mm thick. 

The temperature indicators are available in 
booklets, each with identical rated labels, and 
can cost less than 10 cents each in large 
quantities.— Solder Absorbing Technol- 
ogy, a Spirig Company, South End Bridge 
Circle, Agawam, MA 01001. R-E 
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AUTOMOTIVE 
EXHAUST 

ANALYZER 



Build this useful automotive test instrument and stop 
guessing about your car's emissions. 



PHILIP M. VAN PRAAG 

THE GROWING NUMBER OF STATE AND 

federal auto-emission requirements has 
added yet another burden on just about 
every motorist. Not only do you have to 
worry about monthly payments, insur- 
ance, and sufficient maintenance to keep 
your car running down the road, now you 
also have to worry about the next emis- 
sions test. Will your car pass, or 
will you have to go through the 
time and often considerable ex- 
pense to have it "tuned up" and 
then retested? 

Worse yet, even if you are a do-it- 
yourselfer with an "army" of tools, 
timing lights, and dwell meters, you 
are still at a disadvantage with regard 
to emissions tuning. Those items alone 
are not enough to do the job, and doing 
what we did in the "good old days" — 
that is, simply replacing the plugs and 
points, setting timing and dwell, and then 
"tweeking" the carburetor until the en- 
gine runs smoothly and performs well — 
just won't cut it anymore. 

Indeed, often the best low-emission set- 
tings for your car will be quite different 
from those settings that provide the best 
performance. There is simply no way to 
optimize those adjustments for, nor ade- 
quately predict the results of, an emission 
test with common service equipment. 
That's why you need the digital exhaust- 
gas analyzer that will be described in this 
article. 

That device is a small, easy-to-use di- 
agnostic aid. In a general sense, it moni- 
tors combustion efficiency of the engine 
system. That is vitally important as com- 
bustion efficiency directly affects ex- 
haust-gas content. More efficient com- 
bustion means more complete burning of 



the gasoline. That translates to smaller 
amounts of hydrocarbons and carbon 
monoxide (CO) in the exhaust. Hydrocar- 
bons and CO are the "polluters" typically 
monitored by 
govern - 




exhaust-gas probe, which is inserted into 
the auto tailpipe; a "conversion box", 
which transforms part of the exhaust into a 
proportional electrical signal; and a dis- 
play unit, which amplifies and digitizes 
the signal for easy viewing. The unit can 
be used either while the car is stationary, 
allowing you to make adjustments, or 
while it is in motion, allowing you to 
verify those adjustments under dynamic 
operating conditions. 

To simplify the circuitry, a commer- 
cially-available clock/timer module is 
used for the display. It contains an LCD 
readout, providing easy viewing under al- 
most any lighting conditions. The mod- 
ule's crystal-controlled timing is also used 
by the project's A/D converter to ensure a 
stable timebase throughout the system. 
An interesting side-benefit to using the 
clock module is that the unit can be used 
as an ordinary clock or stopwatch when 
not being used to measure exhaust gas. 

The unit also contains low-voltage 
sensing circuitry to prevent faulty read- 
ings due to inadequate battery voltage. 

Theory of operation 

Figure I is a block diagram of the pri- 
mary circuit functions. Exhaust-gas con- 
version takes place in a thermal- 
conductivity cell (TCC). The TCC 
produces an electrical signal that 
varies with the difference in 
temperature between a "test" 
temperature sensor exposed 
to exhaust gas and a "con- 
trol " sensor exposed only 
to ambient changes that 
k affect both sensors. The 
& sensors are self-heated 
^ identically, so that they 
will be at the same 
temperature when no 
exhaust gas is pres- 
ent. 

When exhaust 

gas enters the 

test-sensor 

area, the 

thcr- 



ment test facilities. 
(More about the relation- 
ship between combustion and 
exhaust makeup later.) Specifical 
ly, the unit displays CO in concentrations 
of less than 1% to about 10%, and air/fuel 
(A/F) ratios from 14.5 down to about 11.0. 
The project consists of three parts: an 




BATTERY VOLTAGE - 



FIG, t— ALL CRITICAL circuit functions are shown In this block diagram of the exhaust-gas analyzer. 
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inal conductivity of the air changes. That 
affects heat dissipation away from the sen- 
sor, thus altering the test-sensor tempera- 
ture. Changes in sensor temperature 
cause its resistance to change. In this ap- 
plication, sensor temperature never 
changes more than a few degrees cen- 
tigrade, but that is sufficient. It produces 
enough resistance change to unbalance 
the TCC. Because of the narrow operat- 
ing-temperature range, sensor resistance 
changes linearly with changes in tempera- 
ture. 

At first glance, the difference between 
thermal conductivity and temperature 
measurement may not seem clear. They 
both involve electrical-output changes in 
response to sensor-temperature changes. 
In a common "thermometer," the change 
in temperature is due to an ambient-air 
temperature change. In the TCC, 
however, the temperature change is due to 
an ambient-air thermal-conductivity 
change. That is, the ability of heat to dis- 
sipate away from the sensor is a function 
of heat conductivity through the gas mix- 
ture. By the time the exhaust gas gets to 
the test sensor, it has essentially cooled 
down to ambient temperature. Thus, it is 
not the temperature of the gas that affects 
the sensor, but rather the thermal con- 
ductivity of the gas. 

Thermal conductivity of exhaust gas 
differs from that of air. The exhaust con- 
sists of water vapor, carbon dioxide, hy- 
drocarbons in various gaseous states, and 
CO. The exact proportions of the different 
hydrocarbon gases and CO, and their pre- 
cise relationship to the thermal con- 
ductivity of the mixture, is very complex, 
beyond the scope of absolute measure- 
ment for this unit. Fortunately, there are 
predictable relationships over the tem- 
perature ranges of the exhaust gas com- 
monly emitted from a 4-cycle internal- 
combustion, gasoline- drive engine; those 
can be used to help us in performing auto- 
emission adjustments. Over those ranges, 
reasonable accuracy and (more impor- 
tant) repeatability can be achieved. 



The unit's CO and A/F functions bear 
an inverse display-relationship to each 
other. Thus, as the TCC output signal is 
amplified, an inverted version is also 
made available. The CO and A/F display 
ranges differ for those functions, so dif- 
ferent amplifier output- voltage ranges and 
levels are also provided. 

A digital display was chosen because it 
is easier to read than an analog meter. That 
is particularly important if the unit is used 
while driving. Conversion of the analog 
sensor-signal to digital form is performed 
by an A/D converter whose operation is 
shown in Fig. 2. Clock pulses from the 
timer module are counted, and the results 
of that count are used by an adder to 
generate a ramp. Comparator 1 is then 
used to compare that ramp with the analog 
sensor-signal. The output of the compara- 
tor is a pulse. The duration of the pulse is 
determined by the amplitude of the sensor 
signal; that is, the comparator's output is 
high as long as the ramp amplitude is 
greater than the sensor amplitude. 

When the ramp amplitude dips below 
the sensor amplitude, the comparator's 
output goes low. The duration of the ramp 

VARIABLE PULSE WIDTH 
(DIGITAL) OUTPUT 



TCC IN 
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0.2V 
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COMPARATOR 2 



CLK 
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COUNTER 
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32R 




COMPARATOR 



64R >-" 

fl>^ADDER 



64R 
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FIG. 2— HOW THE A/D CONVERTER works. Note 
that for simplicity, only 3 of the 7 resistors at the 
counter's outputs are shown. 



(2 seconds), and hence the test-cycle 
length, is determined by the nature of the 
counter (divide by 128) and the clock fre- 
quency (64 Hz). 

The output signal is used as a gate to 
allow a certain number of timer pulses to 
be counted by the timer module for each 
test cycle. That output is used to reset the 
timer from the previous count and define 
the start and stop of the current count. 

The remaining task of counting and dis- 
playing the pulses is accomplished by the 
clock-timer module. Figure 3 shows the 
basic timer-module operation. The mod- 
ule is operated in its stopwatch mode, and 
has a resolution of !Q ms. That means that 
the display advances by one count every 
10 ms. A series of internal counters divide 
a crystal-controlled 32-kHz oscillator sig- 
nal down to the desired count rate. The 
stopwatch start/stop and reset switch- 
es are operated electrically when power is 
applied. 

The unit uses the three least- significant 
digits of the display, with an implied deci- 
mal point between the two rightmost dig- 
its. Thus, a display of 00040 in the CO 
mode would be a reading of 4.0%, while a 
00131 display in the A/F mode would be a 
reading of 13.1. Note that CO content is 
expressed as a percentage, while the A/F 
(air/fuel ratio) is expressed, naturally 
enough, as a ratio. 

Circuit description 

Figure 4 is a schematic diagram of the 
gas -analyzer circuit. The test and control 
sensors are precision-matched thermistor 
glass beads. Those beads are extremely 
tiny, about .014-inch in diameter. The 
small mass of the glass bead gives the unit 
a fast response time. The beads are p re- 
mounted in fixtures, as they would be 
impossible to handle otherwise. (The 
bead leads are only .00! -inch in diame- 
ter!) The fixtures and their housings com- 
prise the TCC within the conversion box. 
A four-conductor cable routes the sensor 
signals and ground between the box and 
the display unit. 
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FIG. 3— THE TASK OF COUNTING and displaying the result is handled by a clock/timer module. The 
basic operation of that module is illustrated here. 



tions of [C5 , a dual op-amp, are used to 
amplify the TCC outputs, and inject a 
fixed bias between them to provide a prop- 
er operating point for the next stage. 

One section of an LM324 quad op- 
amp. lC3-a, is used to amplify the TCC 
outputs, and convert them to a single- 
ended signal. Another section, 1C3-C in- 
verts that signal and provides level trans- 
lation for the A/F mode. Resistor R24 is a 
trimmer used to calibrate for the desired 
A/F ambient operating point. Final ampli- 
fication is provided by IC3-b: that device 
also provides the CO operating-point cal- 
ibration. The fourth section of 1C3. IC3- 
d. functions as a voltage comparator, 
sensing the battery input-voltage to reg- 
ulator 1CI . If the voltage drops below 7.2, 
the pin 7 output goes to ground, which 
loads down the output of ]C3-b. causing 
the device to stop update testing. Then it's 
time to replace the battery. 

Transistor Q], and IC6 and its associ- 
ated circuitry, prepare clock pulses for the 



START/STOP 
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FIG. 4— AN AUTOMOTIVE EXHAUST-GAS ANALYZER. The circuitry enclosed by the dashed box in the 
lower left-hand corner is located on the TCC PC-board, which is mounted in the conversion box. Atl 
remaining circuitry is housed within the display-unit cabinet. Note that many of the resistors have 
tolerances of 1% (See Parts List). 



All other circuitry is housed in the dis- 
play unit. Transistors Q4 and Q5 translate 
balance control ( R 3 1 ) changes into the 



very subtle bridge adjustments needed to 
"balance" the currents to the test sensors 
under ambient conditions. The two sec- 



A/D converter (1C4) using a 32-Hz inter- 
mediate-countdown signal obtained from 
the timer module. Transistor Ql shifts the 
timer voltage-levels, while 1C6 functions 
as a frequency doubler to provide the 64- 
Hz signal needed by the A/D converter to 
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define the two-second test interval. 

Resistors R9 and RIO determine the 
final ambient voltage- level for the A/F 
mode, while Rl I determines the final am- 
bient volt age- level for the CO mode. 
Those voltage levels define particular A/D 
pulse durations, which, in turn, define 
particular display readouts. 

The A/D output is conditioned so that it 
can be used to control the clock module 
by IC2 and the Q2-Q3 circuit. One sec- 
tion of the IC. IC2-d, along with CIO and 
RI6 are used to differentiate and invert the 
A/D output's leading edge to form the S3 
reset pulse. Another section of the device, 
!C2-a. delays the A/D output from reach- 
ing the stop/start circuitry until the reset 
pulse has been applied to the timer mod- 
ule. The [C2-b-IC2-c circuit is a "double 
differentiator that provides short trigger 
pulses on the delayed leading and trailing 
edges of the A/D output signal. Those 
pulses are used to start and stop the timer. 
By presenting a very high impedance to 
the timer when the unit is switched off, 
Q2-C1I and Q3-CI2 allow the timer 
module to be used as an ordinary clock or 
stopwatch when the unit is not being 
being used for exhaust analysis. 

Display cabinet and timer module 

Caution: Before proceeding with any 
modification to the clock-timer module, 
be certain that it is functioning correctly 
in all modes of operation. Once it has 
been modified the manufacturer will not 
honor warranty claims. 

Figure 5 shows display-cabinet prepa- 
ration details for the cabinet available 
from the source mentioned in the parts 
list. (If you purchase the complete kit. the 
cabinet will already have been completely 
prepared. ) The cutout for the LCD display 
can be done by first drilling a number of 
holes within the cutout border, then care- 
fully filing to eventually produce a clean 
rectangular hole. The bottom of what was 
intended to be a battery compartment 
must be cut out to provide a mounting 
fixture for the clock/timer module. The 
detail for that is shown in Figure 5-c. 

Figure 6 shows how the timer is modi- 
fied and mounted in the clock/timer-mod- 
ule cabinet. Figure 6-a shows the ridges 
on the sides of the timer that must be filed 
off to allow it to slip- fit into the flanges 
that are formed when the battery compart- 
ment is modified. You will also need to 
file off a portion of the timer's case rear to 
allow a 9- volt battery to be inserted into 
the battery compartment: remove a I '/id- 
inch section to a depth of -fc-inch as 
shown. Doing that will disable the SI and 
S3 switches on the timer module, but 
their functions are replaced by the ana- 
lyzer's switches. Figure 6-b shows the 
final alignment of the timer in the display 
cabinet. A tiny amount of contact cement 
can be used to secure the timer to the 
cabinet, but it may not be needed if the 
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NOTE: ALLMEASUHEMENTS 
IN INCHES 

FIG. 5— IF THE CABINET available from the 
source given in the Parts List is used, it is drilled 
and modified as shown above. 



change the timer battery, although if the 
bottom battery retaining-clamp screw is 
left a little loose it is possible to change 
the battery through the battery-compart- 
ment access lid. 

Four wires have to be added to the timer 
module to interface it with the rest of the 
circuitry. Figure 7-a shows where three of 
those wires are attached: shown there is 
the side of timer's PC board that's seen 
when the timer's back cover is removed. 
The fourth wire is attached to the other 
side of that board as shown in Fig. 7-b. To 
gain access to the timer-circuit board, pry 
off the back cover, then very carefully 
remove the four small chrome Phillips- 
head screws that hold the mechanism in 
place. Note the locations of the screws as 
well as the orientation of the battery re- 
taining clamp. You should now be able to 
lift the molded black plastic lid away from 
the circuit board. Carefully solder three 
fine (30-gauge) wires in place, using very 
little solder and trying to keep the wires 
and solder close to the edge of the PC 
board. 

Next, very carefully lift out the spring- 
steel switch strip using a pair of needle- 
nosed pliers; note the position of the 
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NOTE: ALL MEASUREMENTS 
IN INCHES 

FIG. 6— A POPULAR WATCH/TIMER is used in this project. That timer's case must be modified as 
shown in a so that both it and a 9-volt battery will fit in the display unit cabinet. How the timer Is 
mounted in the cabinet Is shown in b. 



side ridges are carefully filed just to the 
point of allowing a light press fit in the 
cabinet. In any event, provision must be 
made to allow the module to be removed, 
as must be done to insert or remove the PC 
board. Removal may also be needed to 



strip — it is over two small red-plastic 
studs. Then, remove the circuit board by 
gently lifting from beneath at various 
points along the edge of the board. When 
the PC board is removed, the LCD display 
will probably stick to it. If it does, care- 
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A LOOK INSIDE the exhaust-gas analyzer. The completed display unit and conversion box are shown 
here with their cases open. 



All resistors 1%, Vi-watt unless other- 


PARTS LIST 


Miscellaneous: PC boards, display and 


wise noted 




conversion-box cabinets, IC sockets, 9- 


R1— 100,000 ohms, 5% 




volt battery terminal clip, modular tele- 


R2, R12-4700 ohms, 5% 




phone extension cord. 25 feet, with plug 


R3, R4, R13-R16— 10,000 ohms, 5% 


R42, R43— 210,000 ohms 


and receptacle (MCM TA625 or equiv- 


R5, R6, R8, R22— 4870 ohms 


Capacitors 


alent), vinyl thin-wall tubing (%-inch I.D., 


R7 — 8450 ohms 


C1-C5. C7-C9, C13— 0.1 p. F, ceramic 


•A-inch O.D.. 48-inch length), copper tub- 


R9 — 47,500 Ohms 


disc 


ing (%-inch O.D,. fe-inch wall thickness, 


R10 — 4640 ohms 


C6, C11, C12— 100 pF, ceramic disc 


14-inch length), spray bottle caps (see 


R11, R23— 30,900 ohms 


C10— .001 u.F, mylar 


text), alligator clip, cable strain-relief (3fe- 


R17, R18— 20,500 ohms 


C14 — .05 p.F. ceramic disc 


inch mounting hole), silicone glue, Velcro 


R19, R20— 100,000 ohms 


Semiconductors 


strip {1V2 inches wide by 3 inches long), 


R21— 46,400 ohms 


IC1— LM340T-5 or 78M05 + 5 volt regula- 


double-sided carpet tape, 30 gauge wire, 


R24 — 50,000 ohms, miniature potentiom- 


tor 


8-conductor ribbon cable, knobs, hard- 


eter, linear taper, vertical PC-board 


IC2, IC6— 74CO0 CMOS quad NAND 


ware, etc. 


mount 


gate 




R25— 4530 ohms 


IC3— LM324 quad operational amplifier 


The following are available from PVP 


R26— 10,000 ohms, miniature potentiom- 


IC4— TL507C A/D converter 


Industries, P.O. Box 35667, Tucson, AZ 


eter, linear taper, vertical PC-board 


IC5 — ICL7621 DCPA dual operational am- 


85740: Etched and drilled epoxy-glass 


mount 


plifier 


PC boards for display cabinet and con- 


R27 — 14,300 ohms 


Q1-Q5— 2N3904 NPN silicon transistors 


version box for $14.95; SR1, SR2 sen- 


R28— 6810 ohms 


D1 — 1N914 or 1N4148 general purpose 


sor pair for $22.95; PC board set, both 


R29— 11,800 Ohms 


diode 


cabinets (not drilled), timer module, 


R31— 1000 ohms, miniature potentiome- 


SR1 , SR2— G126 precision matched ther- 


front panel decal for display cabinet. 


ter, linear taper, panei mount, with 


mistor pair (Fenwal Electronics, 63 


and modular extension cord for 


SPST switch (S4) 


Fountain St., Framing ham, MA 01701) 


S49.95; complete kit of all parts (except 


R32— 300 ohms, miniature potentiome- 


TM1 — timer module, model U01 sport 


glue and battery), including pre-drilled 


ter, linear taper, vertical PC-board 


stopwatch (Armitron Corporation, 29-10 


cabinets for S98.95; completely as- 


mount 


Thompson Ave, Long Island City, NY 


sembled, calibrated, and tested unit for 


R33— 221 Ohms 


11101) 


$129.95. The above prices are postpaid 


R34, R35— 105 ohms 


S1 .S3 — SPST momentary normally open 


in the continental U.S. Arizona resi- 


R36, R37— 22,100 ohms 


pushbutton (C & K 8631 or equivalent) 


dents add 5% sales tax. Readers of Ra- 


R38, R40— 226,000 ohms 


S2 — 4PDT rotary, panel mount 


dio-Electronics are invited to send a 


R39— 1 52,000 ohms 


S4 — SPST potentiometer switch, part of 


SASE to the above address to receive 


R41— 143,000 ohms 


R31 


free updates on this project, along with 




B1— 9-volt battery 


user tips as they become available. 



fully separate it from the board, noting its 
orientation and setting it back into the 
case exactly as it was before the board was 



removed. (That is important because there 
is usually no pin identifications on those 
displays.) Using a jeweler's screwdriver. 



very carefully scrape the green lacquer 

coating off the PC pattern at the point 

continued on page 56 
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Here's How You Can learn 16-Bit Technology. 
And Graduate To One Of Today's Most Powerful 
And Advanced Microcomputers. 



Now you can master 16-bit technology with an all-new 
Advanced Microprocessor course. And build hands-on 
experience with the only 16-bit microcomputer specifi- 
cally designed for the hobbyist, working engineer and 
student. 

Advanced Microprocessor Course 

This all-new self-study course (EE-8088) provides in- 
depth coverage of 16-bit, state-of-the-art technology. 

You will gain a thorough understanding of micro- 
processors from this 1200 page course. In 10 easy-to- 
understand units, starting with 
microcomputer basics, you'll 
cover all phases of 16-bit micro- 
processing. Assembly language. 
Program writing. Addressing 
modes, Dynamic and static RAM. 
And hardware interfacing. 

And by using your 16-bit Train- 
er/Learning Computer for hands-on 
experiments (over 60 included), you'll 
gain actual circuit interface and soft- 
ware programming experience with an 
8088 microprocessor system. 

Trainer /Learning Computer 

A unique combination of design features makes this 
versatile microprocessor system much more than a 
"teaching machine." Use it as a trainer with the Ad- 
vanced Microprocessor course. Use it as an experimen- 
tal design computer. And use it to run a wide variety of 

16-btt software -including 

Z-Dos, Muttiplan.Z-Basic, 

Condor File Manager, 

L and much more. 

In its most 
basic form, 
the Trainer/ 
Learning 
Computer 
is a 16-bit, 
cassette-based microcomputer. 
Its unique design features access ports 
and solderless breadboards to allow you to build inter- 
faces, design and modify circuits, or simply experiment 
with the inner workings of the microprocessor system. 

The basic system has an 8088 processor, 32K ROM (in- 
cluding assembler, editor and debugger) and 16K RAM. 



The unit also features a serial I/O printer port, cassette 
interface and a detached 95-key keyboard (including 16 
function keys and a numeric keypad) which generates a 
full ASCII character set. It's available either in kit form or 
factory assembled. 

And you can take advantage of the system's H/Z-100 
computer design heritage by easily upgrading it to a 
disk-based, 16-bit microcomputer that wilt run H, Z-100 

series software 
and many other 
forthcoming 
programs. 

Fully 

Upgradeable 
The powerful 
upgrade pack- 
age and variety 
of accessories 
allow you to 
make the basic 
16-bit system 
more power- 
ful and ver- 
satile. You 
can add 128K 
or 192 Kbytes 

of RAM. Floppy disk controller. 48TPI double-sided, 
double-density, single or dual floppy disk drive. Bit- 
mapped video graphics or full-color graphics. Two 
RS-232 ports. Programmable timer. And a Centronics- 
compatible printer port. 

Learn on it. Design with it. 
Use it as a 16-bit computer. 

It's the only 16-bit microprocessor system specifically 
designed to integrate theory with a hands-on under- 
standing of how 16-bit computers work. And it's from 
Heathkit/Zenith Educational Systems, the world-leader 
in problem-solving courses, trainers and accessories to 
help you learn state-of-the-art technology. 



Get more information in the 




HEATHK1T CATALOG 

Mail to: Heath Company, Dept 020-174 
Benton Harbor, Ml 49022 



Heathkit 



A subsidiary of Zenith Radio Corporation 
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FIG. 7— FOUR WIRES must be added to the 
timer's PC board as shown above. 



FIG. 9— THE COMPONENT SIDE of the double-sided display PC board. It, too, is shown full sized. 




-3-15/16 INCHES - 




FIG. S— THE FOIL SIDE of the double-sided display PC board is shown here full sized. It's parts- 
placement diagram will be shown next month. 
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shown in Fig, 7-b, Do not touch any of the 
pads that mate with the LCD display. 
Using a very fine-tipped soldering iron, 
and a small amount of solder, tin both the 
exposed copper foil and the wire to be 
attached. Do not allow any solder or flux 
to contact the pad located below the trace. 
Touch the wire and the iron to the point 
that was tinned to attach the wire. 



Next, set the PC board into the case 
along with the switch-contact strip. Re- 
insert the molded black plastic lid and and 
the screws (do not over tighten), dress the 
wires up out of the way, and make a note 
of the wire colors for later identification 
when connecting them up to the gas ana- 
lyzer's PC board . The timer's back cover 
will not be used in the cabinet. 



FIG. 10— FULL-SIZED FOIL PATTERN for the 
TCC board. That board mounts in the con- 
version box. 



Display-electronics construction 

Full-size PC-board patterns are shown 
in Figs. 8, 9, and 10, We recommend 
using PC boards, as that will considerably 
reduce construction and debugging time. 
It will also help eliminate the possibility 
of any high-impedance- leakage paths or 
spurious-signal pickup. The use of IC 
sockets is recommended as those allow 
easy IC removal/ re placement should ser- 
vicing ever be required: 

Full-size foil patterns for the double- 
sided display PC board are shown in Figs. 
8 and 9. If you choose to etch your own 
board, arid cannot provide plated-through 
holes, you will have to solder all compo- 
nent leads on both sides of the board. In 
addition, you will have to insert a wire 
into all pads that do not contain compo- 
nent leads, then solder those feed through 
wires on both sides of the board. 

Unfortunately, that's all we have room 
for now. Next time, we will take a look at 
the parts -placement diagrams, and show 
you how to complete the electronics part 
of the project, R-E 
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The promise of 3-D TV has gone 

largely unfulfilled up to now. But that 

appears to be about to change, thanks to the work being 

done on systems like the ones we'll show you in this article 



What's New in 




IF YOU ARE LIKE MOST PEOPLE, WHEN YOU 

think of "3-D", you think of bad movies, 
eye strain, and often unsuccessful special 
effects. Yet 3-D TV remains one of the 
"holy grails" of the video industry. But 
that should come as no surprise consider- 
ing the enormous popularity such a sys- 
tem would have for not only everyday 
viewing, but also for such things as vid- 
eogames. In addition, 3-D TV has many 
important applications in science, medi- 
cine, and industry. 

The key to the success or failure of a 3- 
D system is the quality of the effect. Also, 
only slightly less important is the degree 
of inconvenience and/or cost imposed on 
the viewer. 

In this report we are going to look at 
three 3-D TV systems currently under de- 
velopment, and examine their strengths 
and weaknesses. Each, from different 
manufacturers, takes a completely dif- 
ferent approach as to how the 3-D image is 
produced. Finally, these systems are not 
all dreams and promises. All have reached 
the stage where at least working pro- 
totypes have been produced, and all could 
be introduced commercially in the near 
future. 



No glasses 

The first system we'll be looking at is 
also the only one that is "auto- 
stereoscopic;" that means that it does not 
require some sort of viewer-worn glasses 
to create its 3-D effect. Developed by a 
small California toy manufacturer, The 
Brisht and Mornins Star Company (5319 
West 146th St.. Lawndale, CA 90260), 
and called the Autostereoscopic Image 
Display System, it uses plastic Fresnel 
lenses instead. 

Let's see how it works. First of all, two 
images, one of which must be reversed, 
are required for the system. That means 
that two monitors, with one displaying a 
reversed image, are needed for TV view- 
ing; as we'll soon see, other applications 
are possible. 

The heart of the system is a sandwich 
made up of prismatic Fresnel lenses. In 
use, the monitors are placed at right an- 
gles to each other and the Fresnel "sand- 
wich" is placed diagonally between them 
as shown in Fig. 1. 

When the viewer sits as shown in the 
figure, his converging sight paths are sep- 
arated. One of the sight paths strikes the 
Fresnel sandwich at such an angle as to be 



totally reflected. That eye "sees" left- 
hand monitor, which is displaying the re- 
versed image. The reason that the image 
on that monitor must be reversed is that, 
due to the total reflection of the sight path, 
we are essentially viewing it in a mirror. If 
it were displayed normally, the images 
seen would be reversed. Thus, by revers- 
ing the image, a normal image is seen. 
(That can get a bit confusing, so reread the 
last few lines, if needed, to be sure you 
understand them. Also, as an experiment, 
you might want to try watching TV in a 
mirror to see the effect.) 

The other sight path is not reflected, but 
some slight refraction does occur. That 
eye sees the right-hand monitor, which is 
showing the normal image. Thus, since 
each eye is seeing the same image, al- 
though from a slightly different perspec- 
tive, the viewer's brain is able to derive 
the 3-D image. In fact, that is how the 
brain normally provides us with three di- 
mensional information. 

Of course, the chief advantage of the 
system is that it requires no glasses. The 
other important advantage is that, because 
of the nature of the viewing system, its use 
is not limited to video. Indeed, it will 
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FIG. 1— THIS AUTOSTEREOSCOPIC 3-D TV system requires two monitors; those monitors are placed 
at right angles to each other. 



work with photographic prints and trans- 
parancies (both still and moving), or with 
any other image source such as X-rays, 
radar, electron microscopes, and comput- 
er displays. 

On the negative side, there are disad- 
vantages, especially for home- video ap- 
plications. For one thing, there's the cost 
associated with providing the two moni- 
tors required. Secondly, ideal viewing oc- 
curs only at one point, about 12 to 24 
inches away from the unit; the exact point 
varies from individual to individual. That 
fact limits ideal viewing to just one per- 
son. A second person could also view the 
picture as shown in Fig. 2, but that second 
person would see a reversed image. The 
third disadvantage lies in the nature of the 
Fresnel lens. Those familiar with that type 
of lens know that the image rendered by 
them is unacceptable unless the lens is of 
the highest quality. 

That is not to say, however, that that 
system does not have great potential , es- 
pecially in areas outside of home video. 
For instance, the cost of a second monitor 
would not be too great a concern in a 
stand-alone arcade videogame. Another 
possible consumer application would be 
as a stereoscopic photographic viewer. 
The cost of the optics (only) for a snapshot 
viewer could be as low as one dollar; the 
optics for larger viewers would, of course, 
cost more. 

Red and blue 

The second system we'll be looking at 
uses a technique that should be familiar to 
anyone who has ever seen one of Hol- 
lywood's 3-D efforts. Those films were 
made using two cameras with different 
colored filters — one red, the other blue. 
The result was a film with two images 
slightly out of register. If the film were 
viewed directly, it would appear as if ev- 
erything had a red outline. 

But those films were not meant to be 



viewed directly. Instead, glasses with one 
red lens and one blue lens are used. Those 
lenses direct the appropriate image to 
each eye, and because the images are off- 
set, the viewer sees the scene in three 
dimensions. 

A German company. ABDY AG, is 
marketing a system that converts a stan- 
dard TV so that it can create the same 
effect using standard TV signals. The sys- 
tem is also called ABDY, and its secret 
lies in its name, which is an anagram for 
/Inaglyphic By DelaK. 

The nice thing about this system is that 
it does not require special signals. In- 



stead, it electronically alters a standard 
two-dimensional TV picture so that the 
illusion of 3-D is created. It does that by 
splitting off the red signal and delaying its 
viewing until a small fraction of a second 
after the blue signal has been displayed. 
That small time-delay creates an effect 
that is nearly identical to that of the 3-D 
movies so that when the image is viewed 
through special glasses, a three-dimen- 
sional image is seen. 

The key to the success or failure of the 
system may very well lie in the glasses 
used. According to Garry D. Silivanch, 
President of 3DS Systems, Ltd. (Crescent 
Office Park 1, Hempstead Turnpike, Levi- 
ttown, NY 11756), the U.S. distributor of 
the system, earlier efforts (such as the 3-D 
movies that were shown on TV in various 
parts of the country a few years back) 
failed mainly because of the poor quality 
of the glasses used. Those glasses were 
typically made of cardboard and used col- 
ored cellophane for the the lenses. On the 
other hand, the glasses that will be 
provided for the system, dubbed Tri -Di- 
mensional Television for U.S sales, are 
comparable in quality to expensive sun- 
glasses. Even viewers who wear prescrip- 
tion glasses have been considered: A clip- 
on version for wearing over regular glass- 
es will be available. 

Another strong point in favor of the 
system is that it can be added to any stan- 
dard TV set at a relatively low cost. It is 
expected that the modification, complete 
with installation and two pairs of glasses, 
will sell for about $100. Once installed, 3- 



CLEAR OR TRANSLUCENT TOP 



FRESNEL ARRAY 



VIEWER I 
(SEES NORMAL 
IMAGEI 



MAGNIFICATION LENSES 
(FRESNEL OR STANDARD) 







VIEWER 2 
ISEES REVERSED 
IMAGE) 





FIG. 2— A LOW-COST TWO-PERSON VIEWER is shown in a. Note that while one viewer wilt see a 
normal 3-D picture, the second will see a reversed image as shown in b. 
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D viewing is available at a flip of a switch; 
when the device is turned off, regular 
viewing is unaffected. 

On the negative side, glasses, which 
are a viewer inconvenience, are required. 
Also, because colored lenses are being 
used to create the effect, at least some 
distortion of the colors displayed on the 
set will take place. 

What about availability? The system 
has been sold in Germany for well over a 
year now. In the U.S. , production in now 
underway, with testing scheduled to begin 
in July of this year in an area of suburban 
New York City, 

Interlacing images 

The third system we'll look at seems to 
be the one that is generating the most 
interest in the industry. Dubbed Ster- 
eoDimensional, it was developed by Ster- 
eographies (Box 2309. San Rafael, CA 
94912). 

The StereoDimeitsional system con- 
sists of the electro-optical shuttering 
glasses, a video monitor, an imaging 
source such as stereoscopic cameras or a 
stereoscopic microscope (see Fig. 3), and 
a "black box" (see Fig. 4) that contains 
the propriatary electronics that keep the 
entire system synchronized. 

Figure 5 shows how the system works. 
In it. a special pair of video cameras is 
used to photograph the scene. The images 
from the cameras are then presented se- 
quentially on a monitor using the odd and 
even fields of the television interlace. The 
monitor is viewed using special glasses 
that first obscure one eye and then the 
other. The glasses are wired to the system 
and synchronized to the transmission so 
that the right eye sees only what the right 



camera photographed and the left eye sees 
only what the left camera photographed . 
(Research is also under way to develop 
some form of wireless glasses, perhaps 
using ultrasonic or infrared transmission 
techniques.) The brain, once again, sees 
the image from two different viewpoints 
and thus can reconstruct the three-dimen- 
sional scene. 

If successful , such a system has distinct 
advantages over several other approaches 
currently being explored. For instance, in 
an anaglyphic system, the use of colored 
glasses prevents the image from being 
seen in its normal colors. Another prob- 
lem often associated with those systems is 
eyestrain. Polarizing systems, on the 
other hand, allow the image to be seen in 
full color, but require that the viewer keep 
his head perfectly vertical to prevent 
ghosting or loss of depth. The Ster- 
eoDimensional system overcomes those 
problems and allows the image to be seen 
in full, normal color, and allows the view- 
er complete freedom of head, neck, and 
body movement. 

Using the odd and even fields of the 
television interlace to present sequential 
right and left images is not a new idea, but 
it only became practical because of recent 
developments in electro -optical technol- 
ogy. Also, previous systems using that 
technique suffered from bad flicker. That 
was caused by the fact that the normal 
field rate of a television raster is 60 Hz. 
Thus, when alternating fields are used, 
only 30 fields per second are devoted to 
the right eye and 30 fields per second to 
the left one. 

That is just too few; according to Ster- 
eographies, the minimum number of 
frames per second required to produce 





THREE-DIMENSIONAL TV CAMERAS. Signafs from the cameras are routed to the control box, where 
they are processed and sent to a video monitor. 



FIG. 3— ANOTHER 3-D IMAGE SOURCE. Here, 
twin video-cameras are mounted on a ster- 
eoscopic zoom-microscope to create a "3-D mi- 
croscope." 

satisfactory results under most circum- 
stances is 50. In the StereoDimensional 
system, several techniques are used to in- 
crease the number of fields displayed each 
second. In one of those, the vertical scan- 
ning rate is doubled, thus producing 120 
fields per second as opposed to the usual 
60. When such a signal is displayed on a 
standard monitor, however, it is vertically 
compressed and two images appear one 
over the other. 

To see the image in proper sequence, 
the field rate of the monitor must be in- 
creased to 120-Hz. in addition, suitable 
circuitry must be provided to double the 
sync frequency so that the fields will be 
decompressed and the images displayed 
in their proper proportions. 

To keep costs down (it is hoped that 
eventually the cost of adding the system to 
a set during its manufacturing will in- 
crease the cost of the set by only 10%) the 
system was designed to be compatible 
with existing video systems. The first sys- 
tem manufactured (which, incidently, was 
delivered to Lockheed this past Novem- 
ber) was designed around the NTSC sys- 
tem, but there is nothing inherent in the 
technique that would prevent its use in 
areas of the world that have adopted either 
the PAL or SECAM formats. Of course 
those formats use different field rates, and 
different numbers of total lines per field, 
but the StereoDimensional system can be 
adapted to them, 

By the same token, that 3-D system can ^ 
be adapted for use with a high-resolution ^ 
video system, one with many more hori- g 
zontal lines. The. system can also be used g 
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FIG. 4 — THE EXTERNAL SYNC GENERATOR, the heart of the StereoDimensional system, is Shown 
here with a pair of their electro-optical glasses. 



CONTROL CIRCUITS 




VIDEO CAMERAS 



ELECTRO-OPTICAL GLASSES 



VIDEOMONITOR 



FIG. 5— PUTTING IT ALL TOGETHER. This diagram shows how the basic elements in the StereoDimen- 
sional system are connected together. 



in just about any application that uses a 
CRT for display. Those applications in- 
clude ultrasonics, radar, flouroscopy, and, 
of course, videogames. 

Changing the number of fields per sec- 
ond does not effect such signal factors as 



bandwidth. Thus the altered signals could 
be broadcast over the air. used in a closed- 
circuit system, or distributed via cable 
without any problems. Existing videotape 
and videodisc formats could also be used 
to record the signals without any modi- 



WHAT DO YOU THINK? 

In this article we have presented an overview of three 3-D TV systems that have attracted a 
great deal of interest. We would like to know what our readers think of them. Which system 
do you think shows the greatest potential? If you had the opportunity, which one would you 
like to use to view 3-D programming? We invite you to vote below, and add any comments 
that you might have. We will let you, and the developers, know how the systems fared in a 
future issue of Radio-Electronics. Mail your ballots to: Radio- Electronics, 3-D TV, 45 East 
17th St., New York, NY 10003. 

Autostereoscopic Image Display System 
i Tri-dimensional TV 
I StereoDimensional 
Comments: 



Mentions. 

That is not to say that there are not some 
serious drawbacks to the system. Glasses 
are, of course, still required. More impor- 
tantly, the image must be photographed 
and transmitted using the StereoDimen- 
sional process, and the resulting signal 
can not be viewed satisfactorily on a 
"standard" TV set. 

That, of course, means that it is un- 
likely that you will be seeing your favorite 
over-the-air TV show in 3-D using that 
system in the near future. Instead, the 
future of this system seems to lie in indus- 
trial applications such as computer-aided 
design and manufacture, cartography, 
flight simulation, IC inspection, micro- 
surgery, mechanical training, and even 
air- flight control. 

On the entertainment front, as pre- 
viously mentioned, cable or videotape/ 
videodisc distribution of programming 
using the process is certainly possible. 
Even more interesting are the possibilities 
offered by DBS. High-definition TV has 
received a great deal of attention in con- 
nection with DBS, and its use by one or 
more of that service's prospective pro- 
grammers has been considered. Needless 
to say, a service that combines high-defi- 
nition TV with 3-D TV could create quite 
a bit of excitement. 

In this article, we've looked at three 3- 
D systems that have drawn a bit of inter- 
est. That is not to say, however, that those 
are the only systems under development. 
Indeed, because of the wide range of lu- 
crative consumer and industrial applica- 
tions, we expect that 3-D TV will be one 
of the hottest and most interesting areas of 
video re search and development for many 
years to come. R-E 
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Hn ui O T~ His MONTH, WE 

I CI I l O conclude our look at 
a device that keeps unwanted calls from 
reaching you. All that's left to do now is 
prepare the cabinet, install the boards, 
and make a few adjustments. 

Putting it together 

Stan by referring to the Parts List for 
the materials you'll need and obtain them. 
Here are a tew suggestions on the parts 
that might make shopping easier; 

The switches may be any SPST types. 
We give the supplier and part numbers for 
switches that looked especially attractive, 
however you are welcome to use others. 
Just be sure to get a momentary type push- 
button switch for SI and not an alternate 
action type. Using the wrong switch will 
cause problems! 

The piezoelectric buzzer may be any 
similar device but don't substitute a me- 
chanical type; the current draw is too 
high. Note that if you substitute for that 
device, be sure to get a surface-mounted 
buzzer. That is necessary because there 
isn't enough room inside of the cabinet for 
a different type. 



A different cabinet may be substituted 
if the one specified is not readily avail- 
able. Simply use any cabinet greater than 
2x5x5 inches. But note that if you sub- 
stitute the cabinet, you'll probably have to 
label your own front panel. That's because 
the front-panel board used in the project 
(see Fig. 9) is sized for the cabinet that 
was specified. 

And finally, a few words about the 
hardware. All items are standard and 
should be available through most elec- 
tronics supply houses. The spacers may 
seem unusual, though. We want four 
1.125-inch threaded spacers, but that size 
must normally be custom made. Instead, 
four one-inch threaded spacers are used, 
plus four more 0. 1 25- inch unthreaded 
spacers. That way. we get what we want 
by using standard parts. 

Start assembly by drilling the front- 
panel board and mounting the switches, 
Stan with a small drill bit, then use sever- 
al larger bits and a round file to enlarge the 
holes to prevent damage. Then install the 
switches in the proper places and set the 
panel board aside tor a moment. 

Next, drill the rear panel, using the 



template shown in Fig 10 as a guide. Drill 
the small holes with a 0.125-inch bit and 
use a 0.25- inch bit on the large holes. 
When done, mount the buzzer using 
4-40 X . 5 - i n c h sc re w s and h a id ware . 

Cut the telephone cord to about 6 feet 
and thread it and the 12- volt leads from the 
transformer through the large hole at the 
left edge. Pull about 7 inches of wire 
through, then install a cable clamp in the 
remaining small hole and thread the wires 
through it. 

Turn to the main board and install the 
spacers. Note that each spacer mounts in 
the corners of the board — do not mount 
spacers in the holes located closer to the 
center of the board. Refer to Fig. II for 
details and install the spacers as shown. 
Place a lockwasher on a 4-40 X 0.5-inch 
screw, then pass it through the board. 
Place the 0. 125-inch spacer and then the 
1-inch spacer on the screw and tighten. 
Install the other spacers in the same way. 

Now it is time to connect some wires to 
the main board — refer to Fig. 12 for de- 
tails. Strip the telephone cable back about 
a half-inch. Then strip and tin the red and 
green wires: cut any others off. 
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PARTS LIST— MAIN BOARD 

All resistors ' -rwatt. 5% unless other- 
wise noted 
R1, R3— 1000 ohms 
R2. R7, R11, R13— 10,000 ohms 
R4— 4700 ohms 
R5— 270,000 ohms 
R6, R16— 100,000 ohms 
R8— 33.000 ohms 
R9— 22,000 ohms 
R10, R14, R15, R19— 10 megohms 
R12— 10,000 ohms, potentiometer, linear 
taper, PC-board mount {Radio Shack 
271-218) 
R17— 330 ohms 
R18 — 470 ohms 
R20— 2200 ohms 
Capacitors 

C1-0.22 m.F, 250 volts, metal film 
C2, C13. C14— 0,01 u.F. 50 volts, ceramic 

disc 
C3 — 47 |iF, 16 volts, radial leads, elec- 
trolytic 
C4, C6, C7, C10— 1 (xF, 16 volts, radial 

leads, tantalum 
C5, C9. C11, C12— O.I (J.F, 50 volts, poly- 
ester 
C8, C16, C17— 0.1 jj-F, 16 volts, ceramic 

disc 
C1 5—470 plF, 25 volts, radial leads, elec- 
trolytic 
Semiconductors 

IC1 — TIL-119 optoisolalor {Texas Instru- 
ments) 
IC2— M290 ring-detector subsystem 

(Mendakota— see below) 
IC3— CD4538 CMOS one-shot (RCA) 
IC4--CD4093BE CMOS Schmitt trigger 

nand gates 
IC5— MOC-5010 optoisolator (Motorola) 
IC6, IC7— 78L05ACP 5-volt, 100-mA reg- 
ulator (Motorola) 
Q1. Q2— -2N2222 NPN transistor 
D1-D6, DS-D11— 1N4002 diodes 
D7—1N4148 diode 
F1— 0,25 amp, 3AG fuse 
PL1— 6 pin male PC-header (GC Elec- 
tronics 41-046 or similar) 
RY1— DPDT relay, 12-volt DC coil (Radio 

Shack 275-213 or equivalent) 
PB1— Piezoelectric buzzer (Radio Shack 

273-060 or equivalent) 
S1 — SPST momentary pushbutton switch 
(Radio Shack 275-618 or equivalent) 
Miscellaneous: PC board, solder, wire, 
2 PC-mount fuse clips (Littlefuse 
122087), IC sockets, etc. 
The following is available from Men- 
dakota Products, Ltd., PO Box 20HC, 
1920 W. Commonwealth Ave., Fuller- 
ton, CA 92633: A set of three PC boards 
and the M290 ring detector IC (order 
part No. NWR). The cost is $26.00 
postpaid in the U.S. and Canada. The 
M290 is available for $12. California 
residents please add 6% sales tax. Sor- 
ry, no C.O.D's or credit-card orders. 



Here is a useful hint; Before connecting 
the wires, cut six -Vs-inch pieces of lead 
from some half- watt resistors. Insert the 
pieces into the main-board locations for 
the off-board connections so that they pro- 
trude from the component side and solder. 
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FIG. 9— FOR SIMPLICITY, a PC board is used for the front panel. The foil pattern for that board Is shown 
here. 




FIG. 10— IF YOU USE THE CABINET specified in the Parts List, using this template will simplify drilling 
the rear panel. 
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FIG. 11— HOW THE ONE-INCH and Vi-lnch 
spacers are mounted on the main board. 

Then, make the ofT-board connections to 
those leads. Doing that will allow you to 
repair any broken wires once the main 
board is installed in the cabinet. Other- 
wise such repairs would require removing 
the board. 

Wire the main board and rear- panel as 
shown in Fig. 12. Place the rear panel into 
the slot cut in the cabinet and place the 
main board inside. Note that connector 
PL I must point toward the front of the 
cabinet. Secure the main board with the 
screws supplied with the cabinet. 

Next, slide the front-panel board in the 



slot and wire the switches as shown in Fig. 
12. 

The decoder board is installed next. 
Connect SOI to PLI on the main board. 
Then position the board over the stand- 
offs and secure with 4-40 x 0.25-inch 
screws and lock was hers. Check to be sure 
that filter capacitor C15 does not short any 
traces on ihe decoder board. 

That takes care of the assembly so let's 
move on to the adjustments! 

Adjustments 

Basically, there are three adjustments. 
One sets the volume of the buzzer and the 
others set the pushbutton tone-pairs that 
the decoder board will respond to. 

There are two methods you can use to 
set the pushbutton tone-pairs that the proj- 
ect will respond to, and the method 
chosen depends upon your test equip- 
ment. The first method is the best and the 
easiest, but requires the use of a frequency 
counter. The second method requires no 
test equipment. Instead, you'll need the 
assistance of a friend with a pushbutton 
phone. That method works well enough, 
but is time-consuming. 

Note that the volume adjustment is 
done by ear and will be saved for last. 
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WIRES TO MODULAR 
PLUG AND T1 

FIG. 12— THE WIRING BETWEEN the main board and the front and rear panels Is done as shown here. 



PARTS LIST— DECODER BOARD 




All resistors 5%, 1/4 watt unless other- 




wise noted 


!C2— CD4017 CMOS counter (RCA) 


R1. R13, R16— 2200 Ohms 


!C3, IC4— LM567 linear tone decoders 


R2— 22 ohms 


(National) 


R3, R5, R11. R12— 100,000 ohms 


IC5— CD4001 CMOS quad nor gates 


R4. 46, R8— 4700 ohms 


(RCA) 


R7— 100 Ohms 


D1-D6— 1N4148 silicon switching diodes 


R9 — 10 megohms 


LED1, LED2— jumbo red LED's (Radio 


R1 0-^*7,000 ohms 


Shack 276-041 or equivalent) 


R14, R1 7— 20,000 ohms, 15-turn potenti- 


S01— 6-pin female plug (Calectro 41-126 


ometer, PC-mount (Radio Shack 


or equivalent) 


271-340 or equivalent) 


S2— SPST rocker switch (Radio Shack 


R15, R18— 6200 ohms 


275-690) 


R19, R20— 180,000 ohms 
R21— 1 megohm 


T1— 12 VAC, 250mA, plug-in transformer 


(Jameco AC-250 or equivalent) 


Capacitors 




C1, C6, C13—1H.F, 16V, electrolytic, radial 




leads 




C2--0,001m.F, 50V, polyester 


Miscellaneous: PC board, Front-panel 


C3, C7— 47 nF, 16V, electrolytic, radial 


board, 2 x 5 x 5-inch cabinet (CM5-200, 


leads 


Pac Tec, Inc., Enterprise and Executive 


C4, C8, C9, C10, C11. C15— 0.1|xF, 50V, 


Aves., Philadelphia, PA 19153)(Radio 


polyester 


Shack 270-218), 12-foot modular tele- 


C5, C12-~2.2(iF r 16V, electrolytic, radial 


phone cord (Radio Shack 279-374 or 


leads 


equivalent), IC sockets, 4 1-inch threaded 


C14, C16— 0.1(iF, 16V, ceramic disc 


spacers for 4-40 screws. 4 0.125-inch 


C17— 1p.F, 16V tantalum 


unthreaded spacers, 4 4-40 x 0.25 inch 


Semiconductors 


screws, 7 4-40x0.5 screws, 11 No. 4 


IC1— LM339 linear quad comparators 


lockwashers. 3 4-40 nuts, 0,25-inch cable 


(National) 


clamp, etc. 



Also note that the procedures outlined be- 
low assume that the code number selected 
will be 1, 

Use this procedure if you have a fre- 
quency counter: Plug in the transformer 
and set the project's power switch to the 
on position. Observe that the LED's on 
the decoder board blink when power is 
applied. That tells us that the decoders are 
working. Next, set up your counter and 
connect the ground lead of its probe to 
TP3, the ground test point on the decoder 
board (see Fig. 13). 

Adjust the decoders by measuring the 
frequency at the testpoints and by adjust- 



ing the potentiometers for the right val- 
ues. Connect the counter to TP1 and 
adjust R17 until the counter reads 1209 
Hz. Next, connect the counter to TP2 and 
adjust R14 until the counter reads 852 Hz. 
Finish by dabbing nail polish on the po- 
tentiometers to lock the settings. 

Use this procedure if you do not have a 
counter: Temporarily remove the decoder 
board and unplug it. Remove 1C3, the 
MC14538, from its socket and place a 
wire jumper into the socket between pins 
10 and 16. That causes the relay to close 
when power is applied. That way, incom- 
ing tones will be received by the decoder 
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FIG. 13— THESE POTENTIOMETERS and test 
points, used In aligning the project, are found on 
the decoder board. 



board. Reinstall the decoder board. 

Preset the potentiometers on the de- 
coder board — turn Rl7 fully clockwise 
and R14 fully counterclockwise. You'll 
know when the end is reached when the 
potentiometers start to turn hard. 

Plug in the transformer and plug the 
phone connector into your phone jack. Do 
not turn on the power switch yet. Then call 
your friend. 

When your friend answers, tell him to 
press and hold down number 7. Turn R17 
until LED2 lights. Likewise, turn RI4 un- 
til LED1 comes on. At the same time the 
beeper will sound; that is normal. Finish 
up by having your friend press number 7 
several times. Both LED's must light. If 
not. touch up the adjustment for the one 
that doesn't. 

Finish the adjustments by dabbing nail 
polish on the potentiometers to lock the 
settings then remove the jumper from the 
IC3 socket on the main board and replace 
the MC14538. 

Adjust the volume control by setting it 
to midposition through the hole in the rear 
panel. Later on, if you find that the buzzer 
is too loud or too soft, adjust the volume 
as required. 

Using the project 

Using the project is simplicity in itself, 
and the hardest part will be to get other 
people to remember to dial your access 
code. 

To use the project, connect the trans- 
former to a nearby outlet. Also, using a T- 
connector, connect both the project and 
your phone to your modular phone jack. 
Then set the power switch to the on posi- 
tion to prevent undesired phone calls. 

Tell those who you want to be able to 
reach you about the project and the pro- 
cedure that must be followed to call you. 
That is, they dial your phone number as 
usual, hear one ring, and then have 10 
seconds to dial "7". If they don't dial the 
code number, your phone won't ring and 
they can't reach you. £ 

There may be times when you want to ^ 

receive calls from people who shouldn't £ 

continued on page 107 £ 
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HOME CONTROL 

COMPUTER 



One of the best things about this control 

computer is that it can operate BSR-type 

remote controllers. Let's see how, as we 

look at the power-supply, the wireless remote 

controller, and the computer's I/O system. 
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WHEN WE LEFT OFF 

last time, we had just 
set up the computer. We said that if the 
BASIC prompt (>) appeared on your ter- 
minal, you could assume that things are 
working properly. If you do not get the 
prompt, lum off the power and disconnect 
the board. If you are using a wire-wrap or 
other prototype system, check every line 
with an ohmmeter. If you use a printed- 
circuit board, examine the board closely 
(with a magnifying glass) for solder 
bridges or splats, cold solder joints, sol- 
der-flux residue, or "whiskers" of PC ma- 
terial under the solder mask. Use an 
ohmmeter to check adjacent pins and 
lines for whisker shorts. Cheek every IC 
to insure that no pin has been folded under 
during insertion. Use an ohmmeter to 
check the orientation of every diode. It is 
unfortunately not uncommon to find the 
markings reversed. If those basic trou- 
bleshooting steps don't work, reapply + 5 
volts DC and check the state of the pins on 
the microprocessor according to Table 2. 
Reset the board and observe the 
RS-232 output pin. If there is any activity 



STEVEN E. SARNS 



on this pin shortly after reset, then the 
prompt is being sent, but the terminal is 
not responding correctly. Check the com- 
munications settings on the terminal, (Al- 
though we said last month that the 
terminal should be set to 4800 baud, that's 
not essential. Simply type a space within 
8 seconds after reset, and the computer 
will adapt.) Examine the input of the 
RS-232 port; this line should be at a TTL 
low level. Typing any character on the 
terminal should produce a short series of 
positive-going pulses. 

When you get the BASIC prompt, and 
your terminal and the control computer 
are communicating properly, you are 
ready to enter your first program: 

OK 

>NEW 

OK 

>1 PRINT "HELLO". 

>2 GOTO 1 

>RUN 

We hope that everything worked as it 
should have, and your screen is now full 
of "HELLO's." We'll now leave our dis- 
cussion of the computer board and begin 
our discussion about the computer's 
power supply and wireless remote control 
that we promised last month. 

You may think we're getting ahead of 



TABLE 2—6088 PIN STATES 


Pin 


Function 


State 


1,20 


GROUND 


ground 


21 


RESET 


low 


23 


TEST 


high 


31 


HOLD 


low 


19 


CLOCK 


4 MHz 


17 


NMI 


low 


40 


v C c 


+ 5 VDC 


22 


READY 


high 


24 


INTA 


high 


33 


MH'MX 


high 


18 


INTR 


low 



ourselves because we haven't finished dis- 
cussing the computer circuitry yet — spe- 
cifically, the I/O system. But some people 
will not be able to test out the basic system 
until they build a power supply. So now 
we'll discuss the power-supply board. 
After we've done that, we'll return to the 
computer board with a look at its I/O 
capabilities. 

The second board 

As we mentioned last time, we know 
that the computer board requires a supply 
of + 5 volts DC at less than I amp. If you 
plan to use an RS-232 cable longer than 
10 feet, then you'll also need a — ,5-volt 
supply to establish the RS-232 "mark" 
level. And if you'll want to program 
EPROM's, you'll need a higher- voltage 




FIG. S— POWER-SUPPLY/REMOTE CONTROLLER schematic. Components that are marked with an 
asterisk are optional. Note that some component values do not agree with the Parts List that appeared 
last month. Those have been corrected in the Parts List on page 69. 



supply — the 2716 EPROM requires a 25- 
volt DC supply at 30 mA. 

Other EPROM 's require other supplies. 
For example*, the 2732 requires a 21-volt 
switched supply at 20 mA, while the 2764 
requires a 21-volt supply at 30 mA. We 
mention the requirements for other 
EPROM 's because, as you may remem- 
ber, the first installment of this article 
made note of some "unused pads" on the 
board, some of which are for jumpers to 
select various options (including the op- 
tion to program EPROM 's other than the 
2716). Unfortunately we cannot go into 



detail on all the possible options — we'll 
discuss a basic configuration and leave the 
experimenting up to you . We strongly rec- 
ommend that you have the board working 
correctly using 2Kx8 RAM's like the 
TMM 20I6P and 2K x 8 EPROM 's like 
the 27 16 before you start making changes. 
Presuming that everything is working 
correctly, then you can begin to change 
the board configuration. Let's say, for ex- 
ample, that you want to program a 2732 or 
2764 EPROM. You will have to connect 
pin 23 of the socket (remember — we're 
using 28-pin sockets even though the 27 16 



and 2732 have 24 pins) to All. And you'll 
have to cut the trace that now brings V pp 
there. Pin 20 of the socket should be con- 
nected to IC16, pin 7 instead of IC20 pin 
13. Study the data sheets and pin func- 
tions carefully so that you understand 
why those changes have to be made — 
before you make any changes. 

A look at the power supply 

The schematic of the power supply 
we'll use is shown in Fig. 5. It can supply 
all of the V options. (The level of V 
can be varied by trimmer potentiometer 
R13.) The power-supply board also 
provides some signals that are used — but 
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not required — by the control computer it- 
self. Those signals include: pwrfail 
(which tells the computer that the AC 
power has failed) and a 120-Hz TTL-levcl 
pulse that is used fortime-of-day routines. 
The ± 5 -volt DC power supply is made 
up of simple linear-IC regulators (IC4 and 
IC5). The V supply must supply only 30 
mA, but it must be switched on and off for 
the 2732 type EPROM. The switching is 
accomplished with IC2, aTL397 switch- 
ing regulator. Besides giving us the ability 
to program 2732 's, there is an additional 
benefit to switching the V supply: We 
can control its turn-on characteristics. 
That's important because most EPROM 's 
specify the programming voltage to with- 
in .5 volt. If the supply goes any higher, 
the device can be destroyed. Unfor- 
tunately, many power supplies generate 
an overshoot greater than .5 volt when 



they are switched on or off. Even a few 
nanoseconds of ringing on the line is 
enough to cause some EPRGM's to 
crowbar the + 5-volt supply. 

The power- fail circuit is a simple com- 
mon-base, level-detection circuit that 
monitors the voltage across the + 5VDC 
regulator. When that voltage falls to less 
than 4 diode drops, the pwrfail signal is 
activated. That allows approximately 30 
milliseconds of warning before the output 
of the + 5-volt supply falls below 4.75 
volts. The pwrfail signal is fed (through 
S06 and S05) to the non-maskable inter- 
iiipl (pin 17) of the microprocessor. The 
microprocessor will enter a wait state until 
its TEST pin (23) goes low, which will 
happen when a 120-Hz signal is detected. 
The 120-Hz signal will be detected, of 
course, when AC power is restored. 

That 120-Hz signal is a positive-going 



pulse at AC zero cross. That signal is 
important for several reasons. It allows the 
control computer to be used tor time-of- 
day applications. (A time-of-day routine 
has been included in the BASIC interpre- 
ter. See the Parts List for ordering infor- 
mation.) The second use of the AC zero- 
cross signal is to synchronize the control 
computer to the AC line. Many types of 
machinery require switching on or off at 
AC zero-crossing to minimize the amount 
of interference generated. More important 
for us is that the the remote-control link 
requires that transmissions be syn- 
chronized to AC zero crossing. We'll dis- 
cuss that shortly. Transistor Ql is 
connected in a common-emitter config- 
uration, driving IC3. 

If you're worried about power failures 
and brownouts, you can make the power 
supply uninterruptable by adding an op- 
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FIG. 6— FOIL PATTERN for the power supply/remote controller. The single-sided board is the same size 
as the computer board that we showed last month. 



66 



tional backup battery, D10, and R20. Tliat 
approach is simple and effective for small 
systems such as this, where an 8- volt, 4 
amp-hour Gel-Cell will give you about 6 
hours of backup operation. Unfortunately, 
while a battery- backup system will pro- 
tect the contents of RAM, it will not pro- 
tect the time-keeping function, which 
relies on the 60-Hz line frequency. 

The foil pattern for the single-sided 
power-supply/remote-control board is 
shown in Fig. 6. Note that it's the same 
size as the computer board that we showed 
you last month. The parts- placement dia- 
gram, for the board is shown in Fig. 7. 

Building the power supply is simply a 
matter of "stuffing the board." There are 
a few points that we should mention, 
though. Figure 8 shows the assembled 
board of the author's prototype. Note that 
only one regulator is installed. That's be- 
cause the — 5-volt supply is necessary 
only for RS-232 cables longer than 10 
feet. Up at the top of the board is S06 — a 
standard 16-pin IC socket. A 16-conduc- 
tor cable that leads to the computer board 
is simply plugged in there. 

The flat PC-mounted transformer and 
the heat sink for the regulators bring the 
overall height of the power supply to less 
than 1.5 inches. That means that even with 
the computer board mounted directly on 
top of the power supply, the total height 
can be kept well below three inches. 

The re mote- control link 

The greatest feature of the power-sup- 
ply board is the wireless remote -control 
link that allows the computer to control 
instruments and appliances without the 
hassles of stringing wires to the control 
point. Signals are sent via the power lines 
and are decoded at the control site so that 
remote control is simply a matter of plug- 
ging the unit that you want to control into 
a remote module, and transmitting the 
appropriate codes to the module under 
control of a BASIC program. (We're get- 
ting a little ahead of ourselves here; we 
haven't yet discussed the computer's I/O 
system that enables us to do that. But 
we'll get to the details on that shortly.) 

The best way to familiarize you with the 
re mote -control system is to compare it to 
the BSR model X-10 — a re mote- control 
system based on the carrier-current meth- 
od. A transmitter superimposes a high- 
frequency signal onto the AC power lines. 
That signal contains information that is 
decoded by the receiver module. There 
are many advantages to using carrier-cur- 
rent communications. First, the wires are 
already there — there is no need to drill, 
cover, or hide the wires around the home. 
Second, the system is highly portable — 
because there are no wires, it is not built 
into your existing location. Another ad- 
vantage is that the system is popular — 
Radio Shack, Heath, Sears Roebuck, and 
Advance Electronics are among the 
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FIG. 7— PARTS-PLACEMENT diagram for power sup ply.' remote controller. 



largest suppliers. The receiver modules 
are inexpensive CSS— $17) and are avail- 
able for a wide variety of functions. Plug- 
in modules (see Fig. 9), wall-mounted 
switches, and dual outlets are the most 
common. 

There arc two basic types of receivers. 
The lamp controller uses a Triac as the 
control element and can regulate the AC 
power into resistive loads up to 300 watts. 
The appliance modules contain a relay 
that can be used to switch loads that draw 
up to 15 amps. 

It should be noted that this system does 
not include "handshaking." No response 
from the receiver is expected: it cannot 
indicate that the message was received or 
that the command was executed. The 
transmitter simply transmits and assumes 
that everything is all right. Because of 
that, you should be very careful if you 
plan to use this system in any application 
that requires high reliability. However, in 
the home environment where the system 
was designed to operate, it is as secure and 
reliable as possible for the low module 
cost. 

There are several possible problems 
with transmitting information over the AC 
power lines. First, if you live in an apart- 
ment complex, you may find that your 
transmissions control your neighbor's 



units as well as your own. But because 
there are 256 unit codes available, a bit of 
coordination will easily solve that prob- 
lem. The second problem occurs when 
attempting to transmit from one branch of 
the AC line to the other. When 230 volts 
AC is brought into (he home at the service 
entrance, the home circuits are shared be- 
tween the two phases. A transmitter on 
one leg may not be able to communicate 
with a receiver on the other. Many times, 
however, appliances that are connected 
between the 230- volt phases will serve as 
a high-frequency bypass path between the 
legs. If a problem is encountered, a 0, 1 u.F 
capacitor connected across the legs 
should solve it. (The capacitor provides a 
high-frequency bypass path around the 
transformer to the other leg.) 

We mentioned that the re mote -control 
system requires that the code transmis- 
sion be synchronized to AC zero cross- 
ing—the transmission must begin within 
100 microseconds of zero cross. A data 
"one" bit is defined as 3 bursts of 120 kHz 
starting immediately after zero cross, last- 
ing 1,0 milliseconds, and spaced 1.6 ms 
apart. A data "zero" bit is defined as no 
transmission of 120 kHz after zero cross, s 
Fig. 10 shows one cycle of 11 7- volts AC, =< 
over which is superimposed first a one and ^ 
then a zero. Notice that each bit of data is 2 
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FIG. 8 — THE ASSEMBLED board. Note that IC5 was not installed in the author's prototype. 
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FIG. 9— THE BSR LAMP-CONTROL MODULE. 
The house and unit codes are easily set using 
thumbwheel switches. 



sent during one-half AC cycle. Therefore, 
the data-transmission rate is 120 Hz. 

Each message sent to the control mod- 
ule is made up of 22 bits of data as. shown 
in Fig. 1 1 . That data is organized as fol- 
lows: First a start sequence of 1,1,1,0 is 
transmitted. (That takes two full cycles.) 
Next the 9-bit address/command code is 
transmitted. Following each transmitted 
data bit. the compliment of that bit is 
transmitted on the next AC zero cross. 
The complete message, including the start 



FIG. 10— ONE CYCLE of a 60-H* waveform 
showing a superimposed control signal. 

sequence, takes ll full AC cycles. 

The 9-bit (18 bits if you include the 
complements) data packet consists of 4 
bits that determine the "house code" (A- 
P) followed by 5 bits that contain either 
the command or unit code. A typical con- 
trol-command sequence consists of two 
transmissions. First, for example, house 
code M, unit 3 is transmitted. That causes 
all modules that are set to code M — ex- 
cept for any modules set to unit 3 — to 
ignore the next transmission. (Of course, 
any modules that are not set to house-code 
M will also ignore the next transmission.) 
That next transmission would be, for ex- 
ample, house-code M, ON. And module 
3 — which is the only module "paying at- 



tention" responds by turning on. 

Table 3 lists the house codes and Table 
4 lists the command codes that are avail- 
able in the system. Notice that if you 
select house code M, the upper 4 bits are 
always zero. The data word transmitted 
then consists of only the following 5-bit 
word — the decimal value shown in Table 
4. If you wish to use other house codes, 
simply form the 9-bit word by placing the 
house code bits in front of the command 
bits. We'll look at an example shortly. 

The hardware required to transmit the 
commands is surprisingly simple. The 
AC zero -cross detector is already a part of 
our system. The 120 -kHz transmitter is an 
inductive multivibrator that can be en- 
abled with a TTL signal (bsren from pin 
II of S05). This multivibrator consists of 
4 open-collector inverters (IC1) con- 
nected in an astable configuration. Each 
stage is formed by paralleling two gates 
for increased reliability. A fifth IC inverter 
is connected in a negative-feedback con- 
figuration, biased at the same level as the 
multivibrator stages to provide a stable 
bias source. The multivibrator is control- 
led through two additional (open-collec- 
tor) gates connected to the inputs of the 
astable gates. Those will clamp the asta- 
ble inputs to ground in order to disable the 
oscillator. 

The software required to drive the BSR 
remote-control link is, unfortunately, not 
as simple as the hardware. Because of the 
submillisecond timing requirements, 
BASIC cannot be used. However, the 
transmitter driver routine has been incor- 
porated into the BASIC interpreter. (See 
the Parts List for information on avail- 
ability of the interpreter.) The command 
"XMIT" eliminates all of the inconven- 
ience of developing and debugging a ma- 
chine-code routine". For example, to turn 
on unit 6, house code M, the proper se- 
quence of commands is: 

XMIT(18) 

XMIT(5) 
The first command alerts any units that are 
set to house code M, unit 6. The second 
command turns those units on. Just to 
make sure you understand how to use the 





TABLE 3 






House Code 


D8 D7 


D6 


DS 


A 


1 


1 





B 


1 1 


1 





C 





1 





D 


1 


1 





E 










F 


1 







G 


1 







H 


1 1 







1 


1 


1 




J 


1 1 


1 




K 





1 




L 


1 


1 




M 











N 


1 











1 








P 


1 1 
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PARTS LIST- 


-COMPUTER BOARD 


AI1 resistors '/•.-watt, 5% unless other- 


IC14— EPROM to be programmed 


wise noted 


IC11— 74LS259 8-bit addressable latch 


R1,R4,R14-R18— 1000 ohms 


IC15— 74LS373 octal latch 


R2,R5,R6 — user-determined. To be dis- 


IC16— 74LS139 dual 2-to-4 line decoder/ 


cussed next month 


multiplexer 


H3,R11,R1 2— 10,000 ohms 


IC17— 74LS32 quad or gate 


R7— 680 ohms 


IC18 — 8088 microprocessor 


R8— 390 ohms 


IC19 — 74LS04 hex inverter 


R9— 12,000 ohms 


IC20— 74LS123 dual one-shot 


R10 — 2,000 ohms 


Q1,Q2— 2N3904 


RN1 — 4.7K X 9 resistor network 


Q3— 2N3906 


Capacitors 


D1.D2, D4-D8— 1N4148 


C1 — user-determined. To be discussed 


D3— 1N4001 


next month 


Miscellaneous: IC sockets, PC board, 


C2 — 150 pF, ceramic disc 


mounting hardware, etc. 


C3-C8.C11-C13,C16-C20— 0.1 nF, ce- 


The following are available Irom Vesta 


ramic disc 


Technology, Inc., 2849 W. 35th Ave., 


C9— 0.001 (iF 


Denver, CO 80211: KIT 1— Kit of all parts 


C10— 27 pF 


needed to control 7 LS-TTL outputs, 


C14,C15— 10|j.F, 16 volts, electrolytic 


monitor 7 inputs, program EPROM's, 


Semiconductors 


RS-232 serial port, and 2K RAM (does 


IC1— ADC0804 A/D converter (National) 


not include operating system — see be- 


IC2JC3— 74LS541 octal buffer and line 


low), $99.95; KIT 2— Kit of all parts for 


driver 


full-capacity I/O and 4K RAM (does not 


IC4— SN75478 seven high-current 


include operating system — see be- 


darlington drivers (Tl, also Sprague 


low), 169.95: Operating systems con- 


ULN-2003, Motorola MC1413) 


tained in ROM: BASIC 1 operating 


IC5— 4051 8-input analog multiplexer 


system, 512.95; BASIC II operating 


IC6,IC7— 74LS377 octal latch 


system, $29.95; Forth operating sys- 


ICB— 74LS251 8-input digital multiplexer 


tem, $79.95; Assembled, tested, and 


IC9— System ROM. 2716, 2732, or 2764. 


burned-in control computer with 


450 ns maximum access time. 


BASIC II operating system, $279; 


IC10.IC12 — TMM 2016P-2 (Toshiba or 


RS-232 cable, $24.95; 2716 EPROM, 


similar) 2Kx8 static RAM, 450 ns. 


$6.95. Add $6 for shipping, handling, 


IC13— Programmed EPROM (2716) 


and insurance. 



I 

1 i 


1 

1 3 


1 

08 D8 


1 
D7 D7 


1 

D6 56 


1 
D5 D5 


1 
04 D4 


1 
03 D3 


1 
D2 D2 


1 
01 01 


1 

oa 51 


AC CYCLES 
1 


..STAR 

SEQU 


T , 


DA 


TA: 
USECQ 






ATA: UN!T OR COMMAND CODE 






ENCEH 


HC 


DE *" 









FIG 11 — ONE TRANSMISSION consists of a start sequence, a house code, and a unit or command 
code. (Remember — the complete command transmission consists of two separate transmissions; the 
first ends with the unit code, and the second ends with the command code.) 
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PARTS LIST— POWER-SUPPLY/ 
BSR LINK BOARD 

All resistors Vt watt, 5% unless other- 
wise noted 

R1.R19— 200 ohms 

R2,R7,R8,R20— 100 ohms 

R3,R4,R11,R12,R15— 1000 ohms 

R6.R10— 4700 ohms 

R9— 1 ohm (a jumper works fine) 

R13— 10,000 ohms trimmer potentiome- 
ter 

R14— 15,000 ohms 

R16— 270 ohms 

R17— 10,000 ohms 

R1 8—470 ohms 

Capacitors 

C1,C2— 10 ^F, 16 volts, electrolytic 

C3,C5 — 0.01 jiF, ceramic disc 

C4,C6— 0.047 u,F, ceramic disc 

C7— 10 fiF, 35 volts, tantalum 

C8 — .001 |j.F, ceramic disc 

C9 — 0,1 |j.F, ceramic disc 

C10— 0.14 to 0.47 u.F, 150 volts, electroly- 
tic 

C11— 3300 nR 16 voits, electrolytic 

C12— 500 u.R 50 volts, electrolytic 

Semiconductors 

IC1 — ULN2003 darlington array 
(Sprague) 

IC2 — TL497 switching regulator 

IC3— 74LS00 quad nand gate 

IC4— LM340-5 + 5-volt regulator 

!C5— LM320-5 - 5-volt regulator 

Q1— 2N3904 

Q2— 2N3906 

D1,D3,D5.D6,D10— 1N4001 

D2,D4.D7-D9— 1N4148 

T1— 11Z2100 1:1:1 pulse transformer 
(Sprague) 

T2 — 16 voits, center tapped, 0.4 amps. 
(Signal ST-4-16 or similar) 

S1 — normally open momentary pushbut- 
ton switch 

Miscellaneous:line cord, printed-circuit 

board, IC sockets, heat sink for regulator, 

mounting hardware, etc. 

The following are available from Vesta 
Technology, Inc., 2849 W. 35th Ave., 
Denver, CO 80211 : Power-supply/ BSR- 
link kit, including all components, 
$59.95; Assembled, tested, and 
burned in power supply, $109. Add $6 
for shipping, handling and insurance. 



command/address codes, how would you 
turn off house-code N, unit 6? If you 
study Tables 3 and 4 and our discussion, 
you should see that the commands 

XM1T(151) 

XMIT(135) 
would do it. The first command sends the 
house/address code 0100/10010 (151 deci- 
mal) and the second command sends the 
house/command code 0100/00111. (135 
decimal). 

One final point that we should make 
about the remote-control system is that it 
is a low-power communications device 
operating between 10 kHz and 490 kHz 
and is therefore subject to FCC regulation 
part 15, paragraph 15.111 (Operation be- 
low 1600 kHz) and 15.102 (Interference) 
which states: "Notwithstanding the other 
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THE MCGRAW-HILL COMPUTER 

HANDBOOK: Applications, Con- 
cepts. Hardware, Software, Ed- 
ited byH. Helms. 992 pp., 475 illus. 
Everything you reed to know about to- 
day's computer science and engineer- 
ing is here in Itiis massive treasure trove 
of information. Covers everything from 
Boolean algebra to hardware selection 
techniques to artificial intelligence. A 
bandy reference work that brings you 
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279/721 Pub. Pr., $79.50 Club Pr„ $49.95 

INTUITIVE IC ELECTRONICS: A 

Sophisticated primer for En- 
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T. M, Frederiksen. 208 pp., illus. 
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most complicated IC designs, this 
lively, easy-to-read volume provides 
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219/230 Pub. Pr.. $24.95 Club Pr., $18.95 
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RADIO HANDBOOK. 22/e. By W. Orr. 
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582442-6 Pub. Pr., $39.95 Club Pf„ $33.95 

MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, D. F. 
Stout. 472 pp., 284 illus. At last- a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost-effective. 
017/988 Pub. Pr, $39.95 Cluh Pr., $31.45 

MICROPROCESSOR AND MICRO- 
COMPUTER DATA DIGEST. By W. H. 

Buchsbaum andG. Weissenberg. 336 
pp., 93 block diagrams, IDS pin con- 
figurations. If you work with electronic 
devices that use microprocessor or mi- 
crocomputer integrated circuits, this 
much-needed book contains all the de- 
tailed technical data for every micro- 
processor IC that is currently listed as 
a "standard," off-the-shelf item. 
582S35-9 Pub. Pr., $29,95 Club Pr, $22.50 

vlsi system design: when and 
How to Design Very- Large -Scale 
Integrated Circuits. By S. Muroga 
496 pp., illus., includes self-test prob- 
lems. This book provides a straight-for- 
ward explanation of how to design the 
integrated circuit chips that are causing 
this electronics revolution. It focuses 
on every significant aspect of LSI /VLSI 
system design. 
582823-5 Pub. Pr., $34.95 Club Pr.. $26.50 
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PRACTICAL DIGITAL DESIGN US- 
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Second Edition of a popular guide shows 
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of popular integrated circuits. What's 
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291/535 Pub. Pr, $31.00 Club Pr, $23.95 



MODERN ELECTRONIC CIRCUITS 
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Complete with values of components and 
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ELECTRONICS ENGINEERS' HAND- 
BOOK. 2/6. Ed/ted by O. G. Fink & D. 
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ers all the latest knowledge in the field, 
including new advances in integrated 
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technology, telecommunications, and 
much more. 
209/812 Pub. Pr., $79.90 Club Pr., $57.50 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H. Taub. 60S pp., 
heavily illus. This fast-paced, care- 
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ough explanations of ail the basic 
principles of digital systems and 
logic design— plusa solid introduc- 
tion to microprocessors and micro- 
processor-based designs. 
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CIRCUITS AND SOFTWARE FOR 
ELECTRONICS ENGINEERS. By H 

Bierman. 352pp., 200 illus., outsized 
8'/? x 11 format. This collection of over 
340 proven— reliable circuits, com- 
puter programs, test methods, and de- 
sign tools have been selected because 
of the ingenious ways they adapt de- 
vices to other uses. 
052/433 Pub. Pr.. $35.00 Cluh Pr. $27.95 

HANDBOOK OF ELECTRIC POWER 

CALCULATIONS. Edited by A. Seid- 
man, H. MahrousandT, G, Hicks. 44B 
pp., 300 illus. Here are 285 tested and 
proven procedures for handling the 
electric power problems most fre- 
quently encountered in actual practice. 
You'll find ingenious, time-saving ways 
to calculate fuel costs, motor effi- 
ciency, and power output. 
560/617 Pub. Pr., $39.50 Club Pr., $29.95 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS. 11/e. By 
D. G. Fink and H. Beaty. 2,448 pp., 
1,414 itlus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts . 
209/74X Pub. Pr.. $74.95 Club Pr.. $53.9$ 
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PROFESSIONAL ENGINEERS' EX- 
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requirements of this part, the operator of a 
low power communication device which 
causes harmful interference to an autho- 
rized radio service, shall promptly stop 
operating the device until the harmful in- 
terference has been eliminated." 



The I/O systems 

Now that we have taken a look at the 
power-supply board, we can return to the 
computer and discuss its input and output 
capabiiities. (We briefly mentioned some 
of those I/O capabilities when we talked 
about the remote -control system and the 
RS-232 port.) 

A computer's only link to the outside 
world is through its inputs and outputs. If 
we take, for example, a personal comput- 
er, the input is usually a keyboard and the 
output device is usually a CRT screen, A 
control computer's I/O is oriented more 
toward hardware. Individual lines can 
sense external conditions while other 
lines control external devices. 

The number and type of those control 
lines are very important specifications of a 
control computer — they are what deter- 
mine whether or not the computer can do 
the task that you have in mind. 

A microprocessor interfaces with I/O 
devices in the same manner as it does with 
memory: An address is sent out on the 
address bus, data is transferred over the 
data bus, and the control bus controls the 
actual transfer. In many systems, I/O de- 
vices are treated exactly as memory, in 
which case they are said to be memory 
mapped. Memory mapping of I/O func- 
tions may be done to save hardware (addi- 
tional decoders), or it may be done 
because the microprocessor has no provi- 
sion for separate memory and I/O space. 

The alternative to memory mapping is 
I/O mapping, which our system uses. In 
that case, the control bus has an additional 
line called io/mbm that determines if the 
data will be transferred between the mi- 
croprocessor and memory or between the 
microprocessor and I/O. The 8088 has an 
I/O space of 64K (which is equal to the 
memory space of many microprocessors). 

The various types of inputs and outputs 
are implemented with various types of 
IC's that are enabled onto the data bus 
whenever their address is present on the 
address bus. We will decode the I/O space 
in much the same way that we did for 
memory. In fact we will use the other half 
ofthesameIC(lC16-b,a74LS139dual2- 
to-4 line decoder/multiplexer) plus a few 
additional gates. (Refer back to Fig. 1 in 
the April issue of Radio-Electronics.) 
The signal io/mem will be used to enable 
that half of the decoder — that prevents an 
I/O device from responding to an address 
meant for memory. We will use address 
lines A4 and A5 to select which of the four 
outputs will be active (low). 

Further decoding is required to separate 
the input devices from the output devices. 



Two OR gates (IC17-b 1C17-C) provide 
that function for those IC's that do not 
have two enable inputs. The memory 
map that results from that decoding is 
shown in Table. 3 

Digital I/O — bit-addressable 

The inputs of a control computer are 
used primarily to sense the status (high or 
low) of an external device. Outputs are 
generally used to turn something on or 
off. Bit-addressable I/O allows us to act 
on or read only one bit of information — 
that bit is isolated from all of the other 
inputs and outputs. Although bit-ad- 
dressable I/O is neither the simplest to 
implement nor the most common type of 
I/O, it is, in most cases, the easiest to use. 

All we have to do to get our outputs is to 
connect an addressable latch onto data- 
bus line DO. By using IC11, a 74LS259, 
we can latch and output 8 individually- 
addressable bits to the "real world". 

Inputs are no more difficult than out- 
puts. The hardware for bit-addressable in- 
puts consist of a multiplexer (IC8 — 
74LS251) that selects the desired line that 
will be connected to data-bus line D7. In 
the case of both the input multiplexer and 
the output latch, the address lines AO, Al, 
and A2 are connected to the address in- 
puts of the 1C. 

Before we go any farther we should 
remind you that the last bit- addressable 
input and the last bit -add res sable output 
are used by BASIC for the RS-232 port. 
Do not change the state of the output or 
connect anything to the input if you are 
using a terminal for communications. 

A glance at the software required to 
exercise these I/O functions will give you 
an idea of how easy it will be to start using 
the computer. For example, to set the first 
output high we simply execute the OUT 
(port, value) statement: "OUT(0.1)." 
That BASIC statement outputs to I/O lo- 
cation 0. the value 1. (See Table 5 for 
other port "addresses.") The latch will 
hold that value on the output line. Read- 
ing an input is just as easy. In this case we 
must assign the result to a variable as in 
the statement: "LET A = INP(0)," Then 
the status of the first input line, 10 deter- 
mines the value of A. 

Note that the BASIC INP and OUT 
statements are used instead of PEEK and 
POKE. That's because we are exchanging 
the data in the I/O space, not in memory. 

The output line of the multiplexer is 

TABLE 5 

Port Description 

"Address" 

0-7- BIT-ADDRESSABLE. S04 

16 8-BIT l.'O- PORT 1.S02 

32 8-BIT I/O - PORT 2, S03 

48 AD CONVERTER S01 

'PORT 6 IS USED TO ENABLE RE- 
MOTE-CONTROL TRANSMITTER. 
PORT 7 IS USED FOR RS-232 PORT. 




connected to data-line D7, the Most Sig- 
nificant Bit (MSB) of the data bus. Be- 
cause of that . we can check the state of the 
input line with a single statement that tests 
whether the data on the bus is greater than 
1 27 (or less than 1 28). If you wanted to use 
data-line D0 (which is connected to the 
inverted output of the multiplexer) you 
would have to mask off the unused bits. 

At last we can start using our computer 
for control. As a demonstration, let's con- 
nect 7 LED's to the 7 outputs as shown in 
Fig. I2. Aiso connect a single, normally 
open, pushbutton switch between the first 
input, !0, and 5 volts DC. 
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FIG. 12— TO TEST THE bit-addressable output 
port, you can use this simple circuit, tt you in- 
s-all IC4. then you can test the output at socket 
S04, pins 1-7. 

First we should initialize all LED's to 
the off state (note that because the LED's 
are connected to + 5 , off is high). 

10 FOR 1 = TO 6 

12 0UT(I,1) 

14 NEXT I 
Having turned all- of the LED's off, we 
will wail until the switch is turned on 
before going further: 

2OLETI = INP(0) 

22 IF I <I2O6OTO20 
This will loop until the switch state is 
turned "on". 

3OFORI = 0TO6 

32OUT(I,0) 

34 NEXT I 
Those three lines will turn all LED's on. 

30 FOR J = TO 50 

40 FOR 1 = TO 6 

42 OUT(1,0) 

44 0UT{I,l) 

46 NEXT I 

50 NEXT J 

60 GO TO 10 

Lines 30 to 60 will blink the LED's and 
then return to the switch-monitoring loop. 
The 74LS25 1 can sink/source one LST- 
TL load. If we are not concerned too 
much about the logic high or logic low 
voltages, then we can sink or source many 
times that amount. The practical limits of 
the output drive capacity is limited to 
continued on page 110 
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In this article, we'll take a look at thermocouples, thermistors, piezoelectric crystals, and other 
types of transducers. We'll also look at some techniques that will help you use transducers 
more effectively. 



ELECTRONIC MEASUREMENTS HAVE BE- 

come a part of everyday life. It can even be 
seen in your car, where micro- 
processors — using electronic sensors — 
control fuel-injection and ignition sys- 
tems. Even your auto-exposure camera 
uses electronic sensors. Electronic ther- 
mometers and weather stations are be- 
coming commonplace, as are microcom- 
puter-controlled appliances. And those 
are just a few examples of where trans- 
ducers are used in consumer applications. 
In science and industry, the need for trans- 
ducers for precision measurements, log- 
ging, and automatic control also abound. 
In this article, we'll take a look at some 
of the most common transducers and their 
applications. We'll see how they can be 
used to measure temperature, pressure. 
Bow, force, vibration, liquid level, con- 
ductivity, and other variables. 



Position measurement 

The best known and understood posi- 
tion transducer (see Fig. 1) is the potenti- 
ometer. Precision single-turn potentiome- 
ters can provide accuracy (linearity) to 
0.5% and better, and repeatability to 
0.1%. They are available with wirewound, 
metal-film or conductive-plastic ele- 
ments. Mult i turn potentiometers offer the 
same specifications; they are used for ap- 
plications where rotation may exceed 360 
degrees. Potentiometers are available 
with different, nonlinear responses — 
such as logarithmic and square-root. 

Because of the potentiometer's high 
electrical sensitivity, amplification- and 
readout-circuitry may be simple, or even 
nonexistent. An ohmmeter might be used 
to read the potentiometer's resistance di- 
rectly — but that's not recommended. 
While the potentiometer's linearity may 




FIG. 1— THIS POSITION TRANSDUCER provides 
a signal proportional to the extension of a stain- 
less steel cable. 

be one percent or better, its end-to-end 
resistance is typically within only ±3 to 
±10%. Its contact resistance may add 
further readout inaccuracy. A better ap- 
proach is to connect a known voltage 






across the potentiometer and use a high 
impedance voltage readout to measure the 
wiper position. By properly selecting the 
voltage, the output may be read directly as 
inches, millimeters, degrees of rotation, 
etc. Or. the voltage may be fed to an AID 
converter for computer input or data log- 
ging. 

Potentiometers are not limited to mea- 
suring angular and linear posit ion — they 
can be used to sense any variable which 
can be converted to position. For exam- 
ple, pressure often is sensed by using a 
bellows that is linked mechanically the 
wiper of a potentiometer. A bimetallic 
element will transform temperature to 
position, while liquid level may be mea- 
sured using a float. Companies that pro- 
duce such assemblies commercially often 
use custom-designed potentiometer ele- 
ments rather than standard products. 

Transformer transducers 

Another widely used position trans- 
ducer is the Linear Variable Differential 
Transformer, or LVDT. The LVDT is an 
electromechanical device that produces 
an output proportional to the displace- 
ment of a separate, movable core. It con- 
sists of three coils around a cylindrical 
form. The primary is wound at the center 
of the form, with a secondary wound at 
either side. A free-moving rod-shaped 
core inside the coil assembly links the 
primary's magnetic flux with the two sec- 
ondaries. 

If the secondaries are connected series- 
opposing, the net output of the LVDT will 
be the difference between their voltages. 
That voltage will be zero when the core is 
at the center, or null, position. When the 
core is moved, the induced voltage in the 
coil toward which the core moves in- 
creases, while the opposite coil's output 
drops. As shown in Fig. 2, that produces a 
differential voltage output that varies lin- 
early with changes in the core position, 
the phase changing by 180° as the core 
moves from one side of null to the other. 
Straight-line LVDT'S with linear travel 
from under 0. 1 inch to one-half or three- 
quarters of an inch are most popular, (see 
Fig. 3) but devices with travel up to 24 
inches are available. Linearities from 0.5 
to 0.1% are normal. Units that operate 
from 115 volts at 60 Hz arc available, but 
operating frequencies from 1 to 20 kHz at 
one to ten volts are more common. Aver- 
age sensitivity for each 0.001 inch travel is 
a few millivolts (per volt of input), but 
long-travel units are less sensitive. 
) An LVDT may be read out by con- 

; necting its secondaries series-opposing 
3 and measuring the output AC voltage. 
: That's less than ideal , however, for several 
] reasons. First, the AC readout will read 
j upscale regardless of which direction the 
) core moves. Second, even when the core 
3 is at the center position, the output will 
: not be zero — there will be a residual, 




FIG. 2 — AN LVDT produces a voltage output as ; 
function of the core position. 




FIG. 3— AN LVDT. Note the separate, free-mov- 
ing core. 

phase-shifted null signal. Another prob- 
lem is that the output sensitivity may 
change with temperature due to changes 
in the resistance of the windings. 

The circuit shown in Fig. 4 solves those 
problems. The secondaries' outputs are 
rectified, filtered and fed to an amplifier 
that responds to their difference (a dif- 
ferential amplifier). The outputs are also 
fed to a summing amplifier that controls 
the amplitude of the primary voltage 
source. As the core moves toward second- 
ary I or 2, that secondary's output in- 
creases while the other drops. The 
differential amplifier responds to both 
magnitude and direction; also, the ampli- 
fier's output at null is zero. Meanwhile the 
summing amplifier sees a constant signal, 
since the increase in one output exactly 
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matches the decrease in the other in the 
linear region. If temperature or other in- 
fluences affect the primary-to-secondary 
ratio, feedback alters the AC source to 
compensate. 

Although LVDT's require a bit more 
circuitry than potentiometers, they're still 
relatively straightforward to use and offer 
good sensitivity. Being essentially fric- 
tionless they offer long life and excellent 
resolution and repeatability. LVDT's with 
built-in oscillator and amplifier circuitry 
are available to provide DC-in, DC -out 
operation. 

Like potentiometers, LVDT's are used 
to sense position, pressure or any other 
variable which may be transformed into 
position. Also like potentiometers, 
LVDT's may be custom designed for spe- 
cific applications. 

Strain gages 

The strain gage is a simple, no- moving- 
parts device that transforms strain, force, 
or pressure directly into electrical resis- 
tance. To understand its operation, con- 
sider stretching a length of wire. As it is 
stretched, its length will increase and its 
cross-scctiona! area will decrease. There- 
fore its resistance will increase. If the wire 
isn't stretched too Tar (past its elastic lim- 
it), it will recover. Thus we have a trans- 
ducer that provides a resistance that goes 
up or down with applied strain. 

Most strain-gage elements consist of 
etched metal foil or wire arranged in a zig- 
zag pattern for maximum sensitivity. Fig- 
ure 5 shows two examples. The foil usu- 
ally is bonded to a high grade plastic or 
other flexible film and etched, much like a 
flexible circuit board. Wire may be sim- 
ilarly bonded or. it can be stretched un- 
bonded between support points. 

Many conductor alloys and backing 
materials are available (depending on the 
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FIG. 4 — THIS LVDT circuit provides a linear, 
bidirectional, regulated readout of core posi- 
tion. 



FIG. 5— STRAIN GAGES can be made from foil 
(as in a) or from wire (as in 6) 



sensitivity and temperature range re- 
quired). Silicon strain-gages, which ex- 
hibit much higher sensitivity (typically 
thirty times that of wire or foil) are also 
available. Unfortunately they also have 
higher temperature coefficients and more 
limited temperature ranges, requiring 
care in application. 

Strain gages usually are connected in a 
Wheatstone-bridge configuration such 
that the bridge imbalance varies with 
strain. Since the sensor's resistance is low 
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and changes generally less than a percent 
with strain, the bridge output is small. 
Am pi trying electronics must have high 
gain and good DC stability: High-grade 
op-amps or instrumentation amplifiers are 
normally used. Alternately, the bridge 
may be excited from an AC source, using 
AC amplification followed by phase-sen- 
sitive demodulation for measurement. 
The bridge voltage should be kept low to 
minimize errors (resistance shift) due to 
resistive heating of the sensor. 

Achieving precision results with strain 
gages requires a fair degree of mechanical 
sophistication. Electrical sophistication 
also is needed; for example, look at Fig. 

6. That system uses temperature-sensitive 
resistors (R T 1 and R T 2) to compensate for 
changes in zero and sensitivity caused by 
temperature changes. Fixed resistors (Rl 
and R2) are used to trim sensitivity and 
zero. Temperature-related errors are 
caused not only by the strain gage ele- 
ments, but also by mechanical expansion 
and contraction of the measuring assem- 
bly. 

Strain-gage resistances usually are low 
enough (typically 350 ohms) that the re- 
sistance of the leads between the regulator 
and the bridge have to be considered, (The 
resistance of the leads can lower the 
bridge voltage, reducing its sensitivity.) 
When long leads are necessary, errors 
may be eliminated using a four wire reg- 
ulator. Such a regulator uses an extra pair 
of wires to sense and control the regula- 
tor's output directly at the bridge's input. 
This is not necessary if long leads are not 
used. 

Many companies offer a wide variety of 
strain-gage ioad-cell assemblies for force 
and weight measurement, and pressure- 
sensor assemblies to measure liquid and 
gas pressure. Examples are shown in Fig. 

7. Typical specifications for such assem- 
blies include 350-ohm bridge resistance, 
10-volt maximum excitation. 0.1 to Q.5% 
nonlinearity, and a full-scale sensitivity of 
2 or 3 millivolts per volt of excitation. 
Load capacities range from a few pounds 
to a hundred tons or more: similarly, pres- 
sures from a few to hundreds of thousands 
of pounds per-square-inch may be mea- 
sured. Such devices are used to measure 
weight, fullness of a bin (using the weight 
of the bin), liquid level (using fluid pres- 
sure at the bottom of a tank), barometric 
pressure, and many other variables. 

The How rate of liquid or gas is also 
measured using strain gages (or. for that 
matter, any other pressure sensors). By 
placing a restriction in a pipe (as shown in 
Fig. 8) and measuring the pressure drop 
across it. the flow velocity may be deter- 
mined. The most common testriction is 
the orifice pi ale. a thin metal plate that has 
an opening that's smaller than the diame- 
ter of the pipe. Pressure-measurement 
taps, at precisely located points above and 
below the plate, are connected to an as- 




FIG. 6— A COMPLETE STRAIN GAGE bridge 
compensates for temperature shifts in zero and 
sensitivity. A four-wire regulator is used to com- 
pensate for lead-wire resistances. 




FIG. 7— STRAIN GAGE load cells and pressure 
sensors are available in a wide variety of config- 
urations, some of which are shown here. 
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FIG. B— PLACING A RESTRICTION in a pipe 
causes a pressure drop that can be used to 
measure flow. 



sembly designed to measure differential 
pressure. With such an arrangement the 
How rate is proportional to the square root 
of the pressure difference, requiring a 
square-root amplifier in the electronics. 
There are other arrangements that are 
also used to measure flow rates. For exam- 
ple, the pressure difference between the 
inside and outside radii of an elbow- 
shaped band in the pipe can be used to 
calculate the rate of flow. For large, open 



streams, the liquid height behind a spe- 
cially-shaped notched dam known as a 
weir is used. (The relationship between 
height and flow depends on the shape of 
the notch, but is not linear.) 

Piezoelectrics 

Quartz and other natural and manmade 
crystals generate a small voltage between 
their opposite sides when stressed. There- 
fore they're ideal for making force and 
pressure measurements, (Microphones 
and phonograph cartridges are examples 
of other ways that effect is used.) Al- 
though useless at DC, such devices are 
superior to strain gages for measuring 
high-frequency vibrations or impulses 
with fast riserimes. 

Piezoelectric crystals are not con- 
ductive: they act as a high impedance AC 
source. More precisely, they act as an AC- 
voltage source in series with a small ca- 
pacitor. A change in the voltage, AV, 
causes a small charge, AQ. to flow on or 
off the plates of the capacitor. Outputs of 
piezoelectric transducers are generally 
specified as picocoulombs per unit force 
(for example, picocoulombs per psi). 
Voltage amplifiers for piezoelectric trans- 
ducers must have a very high input imped- 
ance (just as amplifiers for microphones 
or phono pickups must). The capacitive 
loading due to input cables can become a 
problem. 

A circuit that minimizes those prob- 
lems is the charge amplifier shown in Fig. 
9. In that circuit, an op-amp (or other 
high-gain, high-impedance inverting am- 
plifier) is provided with C F , a negative- 
feedback capacitor. The high negative 
feedback holds the voltage at the input to 
near zero — nearly all the charge from the 
transducer flows onto C F . Also, since the 
input voltage is zero, the cable capaci- 
tance stores no charge, and so causes no 
errors. 
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FIG. B— A CHARGE AMPLIFIER completely 
transfers the piezoelectric sensor's AC charge 
output signal to the feedback capacitor, produc- 
ing a proportional AC output voltage. The feed- 
back resistor (which should be large) stabilizes 
the DC output level. 

The voltage on the feedback capacitor S 

is given by AV=AQ/C. Therefore the -< 

charge amplifier's output is l/C volts per S 

coulomb. This output is directly propor- -^ 
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tional to the AC force or strain on the 
piezoelectric crystal. The design of a suit- 
able amplifier involves a tradeoff between 
using a large feedback capacitor (for high 
negative feedback) and using a small ca- 
pacitor (for high gain.) 

Accelerometers can be made by con- 
necting a mass to a piezoelectric crystal. 
Any change in velocity causes the mass to 
push or pull on the crystal, producing an 
output proportional to the rate of accelera- 
tion. Accelerometers are used to" study the 
vibration and shock response of mechan- 
ical designs and to measure shock, accel- 
eration and vibration in engines and 
vehicles. They also are used to monitor 
seismic vibrations as well as the vibra- 
tions of structures such as bridges. A crys- 
tal may also be mounted directly between 
an object under test and die point of im- 
pact to measure peak forces during impact 
testing. The crystals themselves are fairly 
rugged and capable of withstanding high 
peak loads. 

Piezoelectric sensors are especially 
valuable in measuring explosions, blasts 
and pressure surges. Depending on their 
design, response times to one microsec- 
ond are possible. Applications include 
gun and ammunition testing, engine-cyl- 
inder and even atomic-blast measure- 
ments. Industrial measurements range 
from plastic injection molding pressure to 
the impact force of punch presses. 

Temperature measurements 

Perhaps the most common uses for 
transducers is to measure temperature. 
Electronic temperature -sensors fall into 
three classes: resistive (thermistors and 
wi rewound), thermocouples, and inte- 
grated circuits. 

The resistance of both thermistors and 
wirewound sensors changes with tem- 
perature — but that's where their similarity 
ends. Thermistors are highly sensitive 
(typically 4%/°C). nonlinear devices with 
negative temperature coefficients and a 
narrow range. Wire wound sensors are 
less sensitive (typically 0,47r/°C), fairly 
linear, have positive temperature- coeffi- 
cients, and are wider-range devices. 

Thermistors 

Thermistors are formed by mixing to- 
gether various powdered metal-oxides, 
forming them into desired shapes, and 
firing them at temperatures around 
lOOCrc (1832°F). They may be formed by 
pressing the powder into discs, washers, 
rods, squares, sheets, or other shapes be- 
fore firing. Another method is to dip plati- 
num-alloy wires into a slurry of the oxides 
and fire directly to form small beads. The 
oxides form a semiconductor material 
whose resistance decreases as tempera- 
ture goes up. An almost limitless variety 
of sizes, shapes and tolerances are avail- 
able, with resistances at room tempera- 
ture running from 100 ohms to a megohm. 



Small discs and beads are commonly 
used for precision temperature measure- 
ment. Discs, generally under 0.1 inch in 
diameter, may be ground to a precise re- 
sistance and are available with accuracies 
up to ±0. 1 C or better. Since their con- 
struction usually involves soldered con- 
nections and epoxy coatings, their service 
temperatures often are limited to 150°C 
(302°F) or less. Glass-encapsulated discs 
are available for use at higher tempera- 
tures; they provide superior stability plus a 
hermetic seal. Bead thermistors may be 
much smaller and generally operate at 
higher temperatures. Because of their 
small size and method of construction, 
they cannot be ground to tolerance. (Se- 
lected or matched units may be ordered, 
however. ) 

Designing with thermistors is easy be- 
cause their high sensitivity means that 
precise measurements may be achieved 
using ordinary components. At 4% per- 
degree, a one-percent error is equivalent 
to only 0.25°C. Figure 10 shows two basic 
circuits: a Wheatstone bridge and a paral- 
lel network. The bridge provides an out- 
put that increases with temperature, while 
the parallel network's resistance de- 
creases with an increase in temperature. 
When designing thermistor circuits, the 
power dissipation should be kept low (0. 1 
raW or less) to avoid self-heating errors. 
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FIG. 10— THERMISTOR CIRCUITS. The Wheat- 
stone bridge output increases with temperature, 
while the resistor network's resistance de- 
crease 3. 

The bridge may be made to read tem- 
perature differentials by replacing R2 
with a second, identical precision ther- 
mistor. Such a circuit is useful for measur- 
ing heat-exchanger or solar-collector 
performance or for measuring the dif- 
ference between a wet- and dry-bulb ther- 
mometer. 

If the circuits in Fig. 10 are changed by 
adding a series resistor-thermistor com- 
bination in parallel with the thermistor, 
then the bridge and the parallel network 
may be made to provide linearity to 0,2°C 
and better over temperature ranges as 
wide as I00°C. Calculation of the best 
combinations of resistors and thermistors 
is not easy, but some thermistor manufac- 
turers offer preselected component sets. 

Thermistors often are mounted in probe 
assemblies or other housings for protec- 
tion, Figure II shows a variety of assem- 
blies such as sheathed probes, surface 




FIG. 11— THERMISTORS AND OTHER tempera- 
ture sensors are available in a wide variety of 
sensor assemblies. 



mounts, thermistors mounted in screw 
heads etc. 

Thermistors offer a variety of uses be- 
sides temperature measurement. They 
often are used as temperature-compensat- 
ing components in electronics. One ex- 
ample is compensating the temperature- 
induced changes in a copper meter-coil. 
Large, nonprecision ihermistors are used 
as current- inrush limiters (their resistance 
drops as the current heats them up). 
Large, washer-shaped thermistors moni- 
tor temperature in such applications as 
motor overtemperature protection. 

Resistance thermometers 

Resistance thermometers generally are 
made of a length of fine-gauge wire 
wound on a ceramic (or other insulating) 
support. Surface-temperature sensors are 
made of wire or foil sandwiched between 
flexible plastic films. 

Platinum is the most common metal 
used, but many sensors use nickel, cop- 
per and other metals. (Platinum need not 
be expensive: a typical element uses only 
20 inches of 0.001 inch diameter wire.) 
International-standard (DIN, 1EC, 
ASTM) platinum sensors have a resis- 
tance of 100 ohms at 0°C and 138.5 ohms 
at 100°C. Common temperature ranges go 
down to -200°C (-328°F) and up "to 
between 500°C and SOOT (932°F and 
1472T), with a tolerance of ±0.25°C at 
zero. Other resistances, ranges and toler- 
ances are available. Wirewound sensors 
generally are cylindrical, under 0.1 inch 
diameter, one half to one inch long. 

Resistance thermometers have a lower 
sensitivity and lower resistance than ther- 
mistors. For example. 100-ohm platinum 
sensors change by 0.4 ohms per degree 
C — one ohm equals a change of 2.5°C 
(4.5°F). Therefore the lead wires or cables 
used with them can introduce appreciable 
errors. To avoid those errors it is common 
to use readout circuits which either ignore 
or compensate for lead resistance. Figure 
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12 shows one such circuit, which requires 
four interconnecting leads. In that circuit, 
a constant current is fed through one pair 
of leads, and the voltage drop across the 
sensor is read via a second pair. The ener- 
gizing current does not How through the 
measurement leads, so the readout sees 
only the I X R volt drop across the sensor 
itself. 

Figure 12 also shows a method of com- 
pensating for the nonlinear temperature 
response of platinum. (Platinum's sen- 
sitivity drops slightly at higher tempera- 
tures.) A small amount of positive 
feedback causes the current source to in- 
crease at higher temperatures, offsetting 
the drop in sensitivity. With proper de- 
sign, linearity as good as ±0.1% from 
to 500°C is possible. This method does 
not necessarily work for sensors other 
than platinum. 

Resistance thermometers are widely 
used for the measurement and control of 
chemical, refinery, food and other man- 
ufacturing processes and in precision test- 
ing of jet engines, large diesels, etc. 
Platinum offers the best precision of any 
electronic temperature sensor, with sta- 
bility and repeatability better than 
±0.1°C after use at 500°C (932°F) and 
beyond. They are available in most of the 
same assemblies shown in Fig. 12, but are 
generally enclosed in sheathed probes. 

Thermocouples 

A thermocouple is nothing more than 
two dissimilar wires joined together. It is 
based on the principle that if two different 
metals are joined together, they will pro- 
duce an output voltage that is dependent 
on the temperature of their junction. Over 
the years, specific wire pairs have become 
standardized, with published voltage-vs.- 
temperature tables and agreed-upon letter 
designations. Types J. K. T. and E desig- 
nate various combinations of chromel, 
constantan, iron, alumel and copper. 
Among them they cover the temperature 
range from - 200°C ( - 328°F) to 1250°C 
(2282°F). Types R, S and B use combina- 
tions of platinum alloys to cover tempera- 
tures up to 180Q°C (3272°F). All seven 
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FIG. 13— THERMOCOUPLE COLD JUNCTIONS must be kept at s constant temperature for correct 
readings. Electronic temperature-compensation could also be used. 



FtG. 12— FOUH-WIRE MEASUREMENT elimi- 
nates errors due to lead resistances when mea- 
suring with RTD's, A small amount of positive 
feedback compensates for sensor nonilnearity 
when using platinum RTD's. 



TRANSDUCER MANUFACTURERS 

This list does not pretend to be complete. 

Each manufacturer listed makes a variety 

of transducers. 

Analog Devices 
PO Box 820 
Norwood, MA 02062 

BLH Electronics 
42 Fourth Ave. 
Waltham, MA 02254 

Bournes Instruments 
6135 Magnolia 
Riverside, CA 92506 

Celesco 

7800 Dee ring Avenue 

PO Box 1457 

Canoga Park, CA 91304 

Entran Devices 

10 Washington Ave. 
Fairfield, NJ 07006 

Fenwall Electronics 
63 Fountain Street 
Framingham, MA 01701 

Gould Inc., Measuring Systems 
2230 Statham Blvd. 
Oxnard, CA 93030 

Micro Switch 

11 W. Spring St. 
Freeport, I L 61032 

Schaevitz Engineering 
130 Union Ave. 
Pennsauken, NJ 08110 

Sensym 

1255 Reamwood Avenue 

Sunnyvale. CA 94089 

Weston Instruments 

Div of Sangamo Weston, Inc. 

614 Frelinghuysen Ave. Newark, NJ 07114 

Yellow Springs Instrument Co. 

PO Box 279 

Yellow Springs, OH 45387 



conform to tables developed by the Na- 
tional Bureau of Standards, and are cov- 
ered by specifications issued by the 
American National Standards Institute 
(ANSI), Other types of thermocouples are 
in use and may be covered by future stan- 
dards. 

Thermocouples lack the sensitivity, ac- 
curacy, and stability of resistance ther- 
mometers or precision thermistors. They 
are usable at much higher temperatures, 
however, and are much more versatile 
with generally lower cost. Types J,K, T 
and E have sensitivities around 40 to 60 
microvolts per °C while the platinum cou- 
ples (R, S, and B) trade lower sensitivity 
(8 to 12 plV/°C) for higher temperature 
use. Response is roughly linear. Standard 
accuracies are around ±2.2°C or 
±0.75% of the temperature being mea- 
sured, whichever is greater. 

Thermocouples present a unique read- 
out problem in that their connection to 
copper circuitry creates additional cou- 
ples. Known as cold junctions, those con- 
nections produce additional voltages that 
vary with temperature. The actual readout 
will be the difference between the mea- 
sured temperature and that of the cold 
junctions. 

In the laboratory, the cold junctions 
may be held in an ice bath as shown in Fig. 
13. Published thermocouple tables as- 
sume that the cold junction temperature is 
0°C. In test or control systems that con- 
tain many thermocouples, it is not un- 
common for all the cold junctions to be 
placed in a constant-temperature heated 
block. Most modern instruments, 
however, include "cold junction compen- 
sation" using a thermistor or semicon- 
ductor sensor to automatically offset the 
cold junctions' voltages. 

continued on page 99 
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Designing with 
Linear It's 



A look at the inverting 
follower, and some common 
op-amp problems and their 
solutions. 

JOSEPH J. CABR 



Part 2 



LAST TIME, WE INTRO- 

duced you to the basic 
operational amplifier, and two other types 
of linear amplifier IC's, the CDA and 
OTA. This month, we will discuss the 
basic inverting follower, and how to solve 
some of the basic problems found in oper- 
ational amplifier circuits. 

First, though, let's review the basic 
properties of the op-amp. There are six of 
those: 1. Infinite open-loop (i.e. no feed- 
back) gain, 2. infinite input impedance, 
3. zero output impedance, 4. zero noise 
contribution, 5. infinite bandwidth, and 
6, both inputs stick together (we'll see 
what is meant by that in a moment). Of 
those, properties 1,2, and 6 are the most 
important to our analysis. Let's review 
these and see how they relate to the real 
world. 

"Infinite open-loop gain" refers to the 
gain with no feedback. In real devices the 
"infinite" isn't quite realized, but "very, 
very high" gain is common. Typical real 
open-loop gain values range from 20,000 
for low-quality op-amps to over 1 ,000,000 
for premium devices. It is the extremely 
high open-loop gain that makes it possi- 
ble to set operating gain by manipulating 
feedback resistors. 

"Infinite input resistance" again trans- 
lates in reality to "very, very high." Al- 
though most common devices have input 
resistances (Z TN ) values of around 1 
megohm, there are M OS FET- input de- 
vices (for example, RCA CA3140) that 
have input impedance values of 10 12 
ohms. 

A result of the "infinite" Z IN is that the 
op-amp input will neither sink nor source 
current. That fact is critical to our method 
of simplified circuit analysis. 



Our last property states that op-amp 
inputs "stick together." That means that 
the two inputs must be treated as if they 
were both at the same potential. If we 
apply -I- 1 volt to the nonin verting input, 
then we must treat the inverting input as if 
it were also at a potential of + 1 volt. That 
property is not just true in theory, but can 
be observed on the bench using real op- 
amps, real signal sources, and real volt- 
meters. 

The inverting follower 

The inverting follower (Fig. 1) produces 
an output signal that is ISO degrees out of 
phase with the input signal. 

The signal is applied to the inverting 
input; the noninverting input is grounded. 
Grounding the noninverting input places 
it at zero potential. By ideal property 6, 
therefore, we must also treat the inverting 
input as if it is grounded. That situation 
results in a confusing concept known as 
the virtual ground. The inverting input is 
not physically grounded by a piece of 
wire, but will be at zero potential i.e. 
ground potential, because the noninvert- 
ing input is grounded. Thus, we must 
make calculations based on the assump- 
tion that point a in Fig. 1 is grounded. 
That point is called the summing junction 
for reasons that will shortly be evident. 

The currents at the summing junction 
are II and 12; I might exist in real op- 
amps, but is zero in our ideal model. 
Since only two currents exist, we know by 
Kirchoffs current law (KCL) that 

11 + 12 = (1) 

so by rearranging equation 1 

11 = -12 (2) 

So, what do we know about 11 and 12? 
Since point a is virtually grounded, the 
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FIG. 1— THE INVERTING FOLLOWER produces 
an output that is 180 1 out-of-phase with the in- 
put. 

following are true by Ohm's law; 

11 = V./R1 (3) 

12 = Vcy'H2 (4) 



and. 



By substituting equations 3 and 4 into 
equation 2 we obtain the following: 



V,/R1 = -V Q /R2 



(5) 



Tine transfer equation of any circuit tells 
us the gain of the circuit, and that gain is 
equal to the quotient Vq/V,; solving 5 for 
V /V, yields 



Vn/V, = -R2/R1 



(6) 



You will sometimes see V /V, denoted by 
A v . which means "voltage gain." The 
alternate forms of equation 6 are, there- 
fore: 

A v = -R2/R1 (7) 

Vo = V,{-R2/R1) (8) 

V = -V|Av (9) 



and. 



Equations 6 thru 9 are all variations on 
the same theme, and should be memo- 
rized if you plan to do a lot of op-amp 
work in the future (it will save you a lot of 
trouble). 

The above arithmetic implies that we 
can set the voltage gain of the inverting 
follower by setting the ratio of R2 to Rl . 
Note that the absolute values of the resis- 
tors are not important, only their ratio. 
Let's look at a simple example. Suppose 
we require an amplifier with a 10-kilohm 
input impedance and a gain of — 56. Let's 
find appropriate values for R2 and Rl. 



Since point a in Fig. 1 is grounded, the 
input resistance is simply Rl. By specify- 
ing R, N , we set Rl at the same value. 
namely 10 kilohms. By equation 7, then: 



-56 = -R2/(10K) 


(10) 


R2 = (56)(10K) 


(11) 


R2 = 560K 


(12) 



There are certain constraints on per- 
missible values for Rl (especially) and R2 
(in some cases). Recall from above that Rl 
determines the input impedance. A com- 
mon design rule states that an amplifier's 
input impedance must be at least ten times 
the output impedance of the preceding 
stage. If the preceding stage has an output 
impedance of, say, 100 ohms, then Rl 
must be 1.000 ohms or more. That con- 
straint is not usually important if the sig- 
nal source is another amplifier or some 
other electronic source. It becomes crit- 
ical, however, when the signal source is a 
transducer, medical electrode, orachemi- 
cal electrode. A certain thermistor trans- 
ducer has a nominal source resistance of 5 
kilohms. so for use with that device. Rl 
must be 50 kilohms or higher. 

There is no theoretical constraint on the 
values of R2 in idea! op-amps. In real 
devices, however, current I n (see Fig. 1) is 
not zero, so it will create a voltage drop 
across Rl and R2. That voltage drop is 
reflected as an error term, and is directly 
proportional to Rl and R2. As a result, 
when using most common op-amps, use 
the minimum values for R! and R2 per- 
missible within the limits allowed Rl by 
the ten-times rule. An exception to that 
rule is seen on normally high-Z devices 
such as the 725, BiMOS devices such as 
the C A3 540. or BIFET devices. Those 
op-amps have such low 1 values that al- 
most any obtainable resistance is practical 
for R2. 

The bypass capacitors on the power- 
supply lines in Fig. 1 are used to improve 
the stability of the circuit. Those capaci- 
tors are not needed in all cases, especially 
where unconditionally stable devices (the 
741 or 1458. for example) are used. In 
those devices, the inherent stability is 
achieved by artificially reducing the fre- 
quency response to less than 10 kHz, 
Those devices are called frequency-com- 
pensated operational amplifiers. 

On non-compensated op-amps, we 
may require the capacitors. The polarized 
units (CI. C2) are for low-frequency de- 
coupling, but are ineffective at higher fre- 
quencies (a problem with tantalum units). 
We therefore must use the 0.1 jjlF units 
(C3, C4). In many cases, only C3 and C4 
are required, and in all cases must be 
placed as close as possible to the body of 
the op -amp. 



Op-amp problems 

The ideal op-amp of our model does 
not exist. All real op-amps have certain 
problems that must be solved. 

One irksome problem is output offset- 
voltages; that is, an output potential that 
exists when V should be zero! 

A common cause of output offset-volt- 
ages are input offset currents. Those cur- 
rents exist in real op-amps (remember, I 
is not zero), and are due to bias currents of 
the input transistors. Figure 2 shows a 
method for suppressing the effect of the 
currents. In that circuit, a compensation 
resistor (R3) is used between the non- 
inverting input and ground. The value of 
R3 should equal the parallel combination 
of R) and R2. For example, assume Rl = 
10 kilohms and R2 = 100 kilohms; R3 
should be 

R3 = (R1xR2)/(R1+R2) (13) 

R3 = (10Kx100K)/(10K + 100K) (14) 

R3 = 9.1K (15) 

The effect of R3 is to develop a voltage 
drop(I 2 x R3) equal to the voltage drop 
created by I 1 passing through Rl and R2. 
The assumption is that I 1 and I 2 are 
approximately equal. Since the two equal 
voltage drops are applied to differential 
inputs, they will cancel each other thereby 
eliminating the output offset potential. 

Not all offsets are so easily trimmed out 
of the circuit. The method of Fig. 2 will 
not affect some forms of op-amp offset, 
and can not deal with DC offset voltage 
riding on the input signal. For those cases, 
the methods of Figs. 3 and 4 are required. 

The method shown in Fig. 3 is used 
when the op-amp has a pair of offset ter- 
minals (often pins 1 and 5, or I and 8). A 
trimmer potentiometer is connected 
across the offset terminals, and its wiper 
is connected (usually) to the negative 
power supply. 

Not all op-amps have offset terminals, 
so we must sometimes use the "univer- 
sal" circuit shown in Fig. 4. That circuit is 
usable regardless of whether the op-amp 
has offset terminals, or not. 

The technique illustrated in Fig. 4 uses 
a potentiometer (R4) and resistor (R3) to 
inject a countercurrent into the summing 
junction (point a) of a magnitude and 
polarity sufficient to cancel any output 
offset. The voltage at point b is set to 
exactly counter the offset potential. The 
"gain" seen by this voltage is approx- 
imately equal to - R2/R3. Adjustment of 
R4 is made with V, = 0; that is, with the 
input shorted to ground. 

There are several tactics that can be 
used to make the control over the offset 
finer. We can, for example, make R4 a 
ten- to twenty-turn trimmer potentiome- 




i R3 = RHIH2 
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FIG. 2— OUTPUT OFFSET VOLTAGES can be 
eliminated by getting rid of any input offset cur- 
rents. 
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FIG. 3— IF THE OP-AMP has a pair of offset ter- 
minals, a potentiometer connected across them 
can be used to remove any output offset. 




FIG. 4— IN CASES WHERE the op-amp has no 
offset terminals, this "universal" circuit can be 



ter, thereby reducing the change in offset 
per turn. We could also increase the value 
of R3 so that any given voltage at point b 
produces a smaller change in offset volt- 
age. We could also use one of a number of 
techniques to reduce the voltages avail- 
able to the potentiometer, and thereby 
create a smaller change of voltage per 
turn. 

The frequency response of op- amp cir- 
cuits must sometimes be trimmed to s 
something less than its "wide open" val- -< 
ue. There are at least three reasons for io 
tailoring the bandwidth of a circuit: noise -f- 
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reduction (noise is proportional to band- 
width), customized requirements (for ex- 
ample, a communications bandwidth of 
300-3000 Hz), and prevention of oscilla- 
tion. 

Oscillation in any circuit occurs when 
the feedback is in-phasc and the loop-gain 
is unity or more. Recall that a phase shift 
of 360 degrees constitutes "in-phase" 
feedback. The inverting follower nor- 
mally produces 180 degrees of phase 
shift. Additional phase shift occurs in the 
circuit due to resistance and stray capaci- 
tances. There may be some frequency, 
typically a high one. where that "stray" 
phase-shift adds up to 180 degrees, which 
when combined with the 180 degrees in- 
herent in inverters, produces 360 degrees. 
I f the frequency at which that occurs is at 
a point where the op-amp gain is unity (1) 
or more, then the "amplifier" will oscil- 
late at that frequency. The circuit designer 
must take steps to ensure that the gain 
drops off to less than unity at some fre- 
quency below the frequency at which 360 
degrees of phase shift occurs. Figures 5 
and 6 show methods for accomplishing 
that. 

The method shown in Fig. 5 is 
simplicity itself. A capacitor (CI) is shun- 
ted across feedback resistor R2. The 
— 3dB breakpoint,/, is given by 



f 



2nR2C1 



(16) 



The frequency response rolls off at ap- 
proximately 6dB/octave at frequencies 
above/. 

Some 1C operational amplifiers have 
frequency- response compensation termi- 
nals that are intended to aid the designer 
in tailoring the bandwidth of the circuit. 
Figures 6-a through 6-c show methods for 
using those "lead" and "lag" terminals. 
In those devices that have lead terminals, 
a small valued capacitor ( 10 to 1000 pF) is 
used either between them, as shown in 
Fig. 6-a. or from a lead terminal to the 
output, as shown in Fig. 6-b. Consult the 
1C manufacturer's data sheet for exact val- 
ues for the device you are using. For those 
devices with lag terminals (Fig. 6-c). ei- 




BREAKPOINT I => 



2ttR2C1 



FIG. 5— TO PREVENT OSCILLATION, the op- 
amp's gain must fall to less than 1 below the 
frequency where 360' of phase shift occurs. The 
circuit shown above will tailor the bandwidth of 
the device to be sure that that happens. 




FIG. 6— -THREE METHODS of using an op-amp's 
frequency compensation terminals. 
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FIG. 7— USING AN OP-AMP in applications 
where only a single-ended supply is available. 



ther a capacitor or an RC network is con- 
nected between the terminal and ground. 
The values of those components are found 
from equation 16. 

Special applications 

The basic inverting follower can be 
modified to produce certain special cir- 
cuits. Figure 7, for example shows how an 
op-amp can be used with just a single- 
sided power supply. Such a situation 
might occur in automotive electronics, or 
where some existing equipment has only a 
single DC supply. 

In Fig. 7, the only power supply is + V, 
and the —V terminal is grounded. We 
compensate for the loss of — V by apply- 
ing bias from a voltage divider (R3/R4) to 
the non inverting input. The ratio of R3/ 
R4 is usually set at 1:3, 1:1, 2:1, or 3:1 in 
order to give maximum output voltage 
swing. The disadvantage of that technique 
is that a DC bias (set by R3/R4) will 
appear as a permanent offset at the output. 
If only AC signals are anticipated, then 
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FIG. 8— A GAIN CONTROL can be formed by 
making the feedback resistor variable. 
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FIG. 9— MULTIPLE VOLTAGE SOURCES can be 
handled using the circuit shown above. 

we can rid ourselves of the offset by ca- 
pacitor coupling the output (CI). In that 
case, however, load resistor R5 must be 
used to prevent the DC offset from latch- 
ing up the circuit by charging CI. 

A gain control can be formed by mak- 
ing the feedback resistor variable (see Fig, 
8). The gain will vary from zero to the 
maximum value of R2/RI. When R2 = 
Rl, the gain ranges from zero to one. 
Anytime that R2 is less than Rl, the gain 
will be less than one, according to the 
standard relationship (-R2/RI). Some 
designers use a stage like that shown in 
Fig. 8 as the output stage of a cascade 
chain, thereby affording gain control. 

Figure 9 shows a method for accom- 
modating multiple input sources (VI, V2, 
and V3). The output voltage V will be 
given by: 



R4 
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Typical applications for that circuit in- 
clude use as an audio mixer and in circuits 
where voltage summation is required. 

This month we have discussed the de- 
sign of circuits using the op-amp inverting 
follower, certain op-amp problems 
(namely, frequency response and output 
offset voltages), and some special ap- 
plications. In the next part of this series 
we will discuss the nonin verting follower 
and AC (audio) amplifiers using opera- 
tional amplifiers. R-E 
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Telecommunications 

Alt about computer communications, and the hardware and software you need to become 
involved with it. 



TO GEORGE ORWELL, 19S4 WAS THE AGE OF BIG BROTHER. TO 

those who make their living by writing books about the future, 
1984 is supposed to be the age of the "network," with every 
home connected to almost everything else through the personal 
computer. You will do your banking through your personal 
computer, work from your home through your computer, order 
goods and services through your persona! computer, pay for the 
goods through the computer, get your education through the 
computer, get your news through the computer, even pay your 
taxes through the computer. To hear the pundits tell it, "network- 
ing" will provide you with everything except birth and death. 

For those of you not yet familiar with the term, let's explain 
"networking. " It is believed by many that within the next few 
years, probably by 1988 at the latest, virtually all U.S. house- 
holds with discretionary income to spend will have a household 
personal computer. The computer will be equipped with a "'com- 
munications package" consisting of a modem and the necessary 
software that will permit the computer to access central main- 
frame computer systems such as those used by your local bank, 
the information and news services such as the Source and Dow 
Jones Information Service (for you stocks and bond gamblers), 
electronic newspapers, electronic book digests, communication 
services such as E-mail (electronic mail) or a personal computer 
version of Telex, and "value added" services we haven't even 
imagined yet. (A "value added" service means an extra charge is 
added to the basic service -fee, much like the extra charge for 
Home Box Office (HBO) that is added to the basic monthly fee 
for cable-TV service.) 



Another concept of networking is work-at-home. Many jobs 
do not require a centralized work location. The work, whatever it 
is, can be done from home through a personal computer. A few 
examples easily illustrate the work-at-home networking con- 
cept: The stockbroker or Wall Street "wheeler-dealer" can easily 
work from home; he's presently getting his communications by 
computer anyway. An author need never show up at an office 
because he or she can download his book or article from his 
personal computer to his editor's computer through the tele- 
phone system. Insurance and real estate agents can also work 
from home because their records can also be stored within a 
home computer or accessed from a mainframe computer via a 
modem. If you stop to think about it, a lot of the future is 
happening right now. 

The reason for the excitement about networking is because it's 
easy to do and relatively inexpensive for the average home-and- 
family user. All it takes to access a databank, electronic banking, 
news services, or even the computers of friends and associates is 
a modem and the specific software required for a particular 
function. 

Modems 

First things first: the modem. For home-and-family personal 
computers, a modem is a device that connects the personal 
computer to the dial-up telephone system. Generally, the modem 
simply plugs into an RS-232-C serial input/output port on the 
computer, or some other input/output connector specifically 
intended for a proprietary modem ( "proprietary" meaning here a 




AN ACCQUSTIC-COUPLED modem has rubberized cups into which the 
telephone handset seats. 



modem that can only be used with a particular computer). The 
purpose of the modem is to translate a computer's digital elec- 
tronic signals into audio tones that can be transmitted through the 
dial-up telephone system. The modem also translates audio 
tones arriving through the telephone system from a distant com- 
puter into digital information for the local computer. 

Depending on the particular modem used, the modem-to- 
telephone system connection can be direct or acoustic. Direct 
means a "hard wire" connection from the modem to the tele- 
phone wiring, usually through a modular plug and jack. If your 
telephone wiring has only one modular jack — for the telephone 
itself — you can use a modular T-adapter. which provides two 
modular jack connections: one for the telephone and one for the 
modem. 

The acoustic-coupled modem has rubberized cups into which 
the telephone handset is placed. A speaker within one cup feeds 
the audio tones representing the local computer's digital infor- 
mation into the telephone handset's transmitter. A microphone 
within the cup under the handset's receiver couples the audio 
tones from the telephone system into the modem for conversion 
to the digital information for the local computer. (How the 
conversions are actually made and the frequencies used are 
subjects for another article.) 

Modems come in many different configurations, but regard- 
less of whether they are manually or automatically switched to 
the telephone circuit, or the type of software used, the speed of 
information exchange depends on something called baud rate. 
Baud rate simply means how fast the information can be 
exchanged through the modem. As far as personal computers are 
concerned, the "standard" baud rates are 300 and 1200. Without 
getting into the how's and why's, 300 baud means a transfer rate 
of nominally 30 characters per second; 1200 baud means a 
transfer rate of nominally 120 characters per second. Since 1200 
is four times greater than 300, at 1200 baud your information can 
be transmitted in one fourth the time that it would take at 300 
baud. In practical terms, that means that if you would normally 
be on a telephone/computer interconnect for 10 minutes at 300 
baud, you will accomplish the same information exchange in 2.5 
minutes at 1200 baud. Of course, no one gives the consumer 
anything free. Presently, there are often substantial surcharges 
for using a database or information service at 1200 baud. For 
example, if you pay $5 per hour of connect time at 300 baud, you 
might pay about $18-20 per hour if you use 1200 baud. Also, 
1200 baud modems cost about four times the price of a 300 baud 
modem. (Yes, many modems will operate at both 300 and 1200 
baud.) 

As a general rule, the least expensive modems must be man- 
ually switched or connected to the telephone system. Either the 
user must move a switch or place the telephone handset in the 
modem's cups. General purpose modems of that type, which can 
: used with almost ail computers, cost in the neighborhood of 



$80 to $125 depending on the model and whether you're buying 
at full list or discount. Those devices are invariably 300 baud; 
there were no budget-priced 1200 baud modems at the time this 
article was prepared. 

For about $225 to $500 you can obtain a direct-connect 
modem that has auto-dial , or auto-dial and auto-answer. Auto- 
dial means that at a command from the computer the modem will 
automatically connect itself to the telephone system and dial the 
telephone number of the receiving computer. It will also sense 
when the receiving computer has answered and is on-line, and 
will indicate on your screen that it is ready for communications. 

The auto-dial sequence is originated from the computer key- 
board. To do so, the user enters a sequence of keystrokes (just 
what those keystrokes are depends on the device and the software 
used) that causes the modem to connect itself to the telephone 
system. Then the user types the desired telephone number on the 
keyboard, which causes the modem to either pulse (rotary) or 
Touch-Tone dial the computer access telephone number. Some 
telecommunications software allows the user to create a "tele- 
phone directory" of often-called numbers. To use the directory, 
only a designated number, letter, or phrase need be entered and 
the rest will be taken care of automatically. 

When you want your computer to exchange information with 
an information service or database, you must use an originate 
modem. An originate modem generates and receives specific 
tone frequencies recognized by dial-up computers. The comput- 
er at the receiving end uses an answer modem. Originate and 
answer modems are identical, only their input and output fre- 
quencies are different. 

Until recently, virtually all modems for personal computers 
were originate-only because no one ever suspected they would be 
used for anything other than accessing a mainframe computer. 
But networking doesn't only mean mainframes or a service you 
must pay for. Imagine for a moment that you are a student 
working on a group school-assignment. Or maybe you need 
some technical information a fellow worker or associate has 
stored in his or her home computer. Or maybe your business 
partner has the inventory in his home computer, but you are 
processing orders with your computer, and you need that data 
from his files. Any personal computer can communicate with 
any other personal computer except for one thing; if they both 
use originate modems no information is going to pass between 
the computers. One of the two computers must be using an 
answer modem — the same kind of modem device used by the 
mainframe databank and news services. It doesn't matter who 
has what as long as one computer has an answer modem and the 
other an originate modem. 

Since it requires very few internal parts to make a modem 
function in either the originate or answer modes, most modern 
modems — even the low cost models — can work in either the 
answer or originate mode. If you plan on exchanging data or 
correspondence with other personal computers make certain you 
get an answer/originate modem. The few originate-only modems 
still available in the marketplace might prove more of a problem 
than the few dollars you will initially save are worth. 




A DIRECT-CONNECT, auto-answer, auto-dial modem, the Smartmodem Is 
from Hayes (5923 Peachtree Industrial Blvd., Not-cross. GA 30092). 



Originate/answer modems with auto-dial usually also feature 
auto-answer so you cart access your own computer through a 
remote terminal, another computer, or one of the so-called "lap 
computers" with built-in modems such as the Radio Shack 
Model 100. 

Auto-answer usually works this way. You preset the modem to 
"answer" your telephone on the fourth, fifth or sixth ring; that's 
SO someone can have a chance to answer the telephone by voice if 
they wish before the modem automatically answers it. If the 
modem answers, it transmits an "answer carrier tone" into the 
telephone. The modem on the remote (originate) end hears the 
answer carrier and in turn transmits an "originate carrier tone" 
into the telephone . When the answer modem senses the originate 
carrier, contact is established and information transfer can begin, 

Some software considerations 

It is wrong to assume that if you have an originate modem and 
the other party has an answer modem that everything will work 
out. Some communications software packages cannot properly 
receive (or sometimes originate) a binary data exchange unless 
the computer is using an answer modem. 

A binary exchange is an exchange of non-text data. With very 
few exceptions the information services exchange text transmit- 
ted in ASCII — the "American .S'andard Code for /nformation 
/nterchange. Thus what is being exchanged is plain text, with no 
error checking. If a character gets garbled during transmission 
you can usually figure out what's missing. For instance, if you 
receive ""The quicc brown foxejumped over the lazi dog", you 
can be reasonably certain that what was transmitted was "The 
quick brown fox jumped over the lazy dog." Things get tougher 
if you are working with a BASIC program, but chances are good 
that you would be able to spot any transmission errors. 

All modern communications software, of any kind, for any 
personal computer, transmits and receives text in ASCII. But 
what happens if you require absolute precise reception, or you 
are exchanging a machine-language program, or binary-encoded 
data? You must receive an exact representation of the binary data 
because one single garbled bit out of thousands can crash the 
program, or change a check for a SI 00 refund into $10,000 or 
more. A binary data exchange requires what is known as a 
"protocol" exchange. 

Basically, it works this way. The originating computer trans- 
mits a block of binary data and then mathematically derives a 
"checksum" value determined by the particular data transmit- 
ted. It transmits the checksum following the data and then stops 
transmitting. The receiving computer calculates a checksum 
from the data it receives and sends its checksum value back to the 
originating computer. If the checksums at the originate computer 
agree, that computer transmits the next block of data and the 
process repeats. If the checksums do not agree, the originating 
computer repeats the block transmission until il receives a cor- 
rect checksum. If after a predetermined number of attempts the 
originating computer cannot get a correct checksum response, it 
stops sending and notifies the operator that it cannot complete 
the transmission. 

The software that does protocol transmission is very fussy as 
to the way in which the checksums are derived and as to the 
unseen (phantom) signals that pass between the computers as 
part of the protocol transmission. Those must match precisely; 
hence, as a general rule exactly the same type of software must be 
used at both the originating and receiving computers. If the 
software is different, it must have some way to recognize the 
various protocols in use. 

For example, because it is so easy to use, supports full auto- 
originate and auto-answer, does so many things without fuss, 
and is so reliable, one of the most popular communications 
software packages is Crosstalk (Microstuff. Inc., 1845 The Ex- 
change. Atlanta. GA 30339). But it can do a protocol data 
exchange only with other computers running Crosstalk, On the 
other hand, the communications software package M.I.T.E. 



(Mycroft Labs. Inc.. Box 6045. Tallahassee. FL 32314), which 
does more or less the same things but not as easily (that point is 
debatable), can do a binary exchange with computers runtiine 
software using Crosstalk. CLINK. Hayes, and XMODEM 
(Christiansen CP/M) protocols, as well as. of course, with com- 
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puters running M.I.T.E. Generally, if you plan to do protocol 
exchanges with anyone make certain your software accommo- 
dates [heir computer's protocols. The best communications soft- 
ware turns out to be worthless if you require a protocol exchange 
that can't be done. 

The Videotex software sold for CompuServe, Dow Jones, and 
other information sen. ices provide the proper protocol for each 
particular service so you never have difficulty getting a protocol 
download. If a special protocol is necessary you can generally 
purchase the correct software at nominal charge. For example. 
Radio Shack Model I and Model 111 users can purchase special 
"executive" software from CompuServe that allows an automat- 
ic protocol download of data from the service to the user. 

Virtually all communications software sold today is what we 
call "smart." meaning it allows the user to store incoming data 
in memory for later viewing or tor storage to tape or disk. It also 
permits the transmission of stored data from tape or disk to a 
remote computer. It might perform many other functions such as 
storing prewritten strings of characters for signing onto an infor- 
mation provider's computer and automatic answerback for Telex 
(which identities the originating user when the computer re- 
ceives a CONTROL.-K from the Telex service). Another popular 
feature is character conversions or filtering. You've got to be a bit 
careful with the last one — as nice as it is it could cause some 
problems. For example, one of the most popular modem reserves 
control- u for its own internal use and thus a received or trans- 
mitted control-b is automatically changed to another character. 
But one of the major information providers uses control-b in its 
password system. If you use that communications software and 
attempt to sign on to the provider, and your password has a 
< ovikol-b. there is absolutely no way to sign on to the remote 
computer. Such a problem can be gotten around in most software 
as some means of redefining any reserved or filtered characters is 
usually provided. 

in this article we've tried to show you what to look for. and 
what to look out for, when looking for telecommunications 
hardware and software. Whatever your needs, however, bear in 
mind that with almost no exceptions any personal computer can 
enter the age of computer networking. R-E 
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TRS-80 

TELEPHONE 

DIALER 



Turn your computer 

into an automatic 

telephone dialer. 



HOWARD BERENBON 

IF YOU OWN A TRS-80 COMPUTER AND 

want something unique to do with your 
computer system, then this project may be 
what you've been looking for. With just a 
couple of components, you can build a 
telephone interface that will let a TRS-80 
dial a telephone number. That may be the 
missing link to your automated telephone 
directory or your computerized burglar 
alarm. 

In add itio n to i he i n terface c i re u i t , there 
is a short BASIC program that is pre- 
sented to drive the interface circuit. Since 
that circuit is connected to the cassette- 
tape I/O port, you should be able to con- 
nect it to just about any computer with a 
cassette port and modify the BASIC pro- 
gram to fit your system if you know the 
port address. 

The actual BASIC program is listed in 
Table 1 . It is a Level 2 program that drives 
the interface circuit through the remote- 
control relay inside the computer that is 
connected to the remote-control plug. All 
that is required is the simple phone inter- 
face circuit shown in Fig. 1 . The circuit is 
connected to the re mote -control plug of 
your cassette interface cable. 

The interface consists of a relay, a sil- 
icon diode, one 9- volt rectangular battery, 
and a microphone jack. That's about 
$4.00 worth of parts. Simply connect the 
contacts of the relay in series with the 
green telephone wire. Since the relay is a 
normally- closed type, it will not interfere 
with the normal operation of your tele- 
phone. However, before you actually con- 
nect the telephone, you must contact your 
local telephone company to insure com- 
pliance with local telephone-company 
regulations. 

The BASIC- language program uses the 
out command to access the I/O port (port 
FF) and thus dial the phone. It pulses the 
cassette remote-control relay that is con- 





TABLE 1— PHONE DIALER PROGRAM 


10 


PRINT "TRS-80 PHONE DIALER 


190 


GOSUB 500 




PROGRAM" 


200 


OUT 255,0 


20 


PRINT 'COPYRIGHT S> 1979 8Y 


210 


GOSUB 550 




HOWARD BERENBON" 


220 


C = C-1 


30 


PRINT 


230 


IFC = OTHEN110 


40 


PRINT 'ENTER AN "A ! TO DIAL" 


240 


GOTO 180 






400 


FOR A = 1 TO 90 


50 


INPUT AS 


410 


NEXT A 


SO 


IF A$<>"A" THEN 40 


420 


RETURN 


70 


CLS:Q--14:R-14 


500 


FORA=1 TOO 


80 


REM DIAL THE NUMBER IN THE 


510 


NEXT A 




DATA STATEMENT 


520 


RETURN 


90 


x =200 


550 


FORA= 1 TOR -5 


100 


PRINT "DIALING" 


560 


NEXT A 


110 


READC 


570 


RETURN 


120 


IF C = 55 THEN 700 


700 


PRINT 


130 


PHINT @ x ,C 


710 


PRINT "DIALING COMPLETE" 


140 


IFC = OGOSUB800 


720 


END 


150 


x = x h 2 


800 


C = 10 


1S0 


REM DIAL THE PHONE NUMBER 


810 


RETURN 




ONE DIGIT AT A TIME 


990 


REM DATA STORAGE FOR PHONE 


170 


GOSUB 400 




NUMBER 


180 


OUT 255,4 


1000 


DATA 1,8,0,0,5,5,5,1,2,1,2,55 



s TO 

> TELEPHONE 

■J (SEE TEXT) 




RY1 



FIG. 1— TELEPHONE INTERFACE circuit can be built on perfboard, The relay contacts are connected in 
series with the green telephone wire. 



PARTS LIST 

D1—1N914 diode 

RY1— SPDT relay, 5 or6-volt 500-ohm DC 

coil. 
81 — 9-volt rectangular battery 
J 1— phone jack 



nected to the telephone line via the inter- 
face circuit. 

The dialer is set to dial one phone num- 
ber, and print the number on the CRT 
screen as it is dialed. The program simu- 
lates the operation of a rotary dial, by 
continued on page 106 
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7 very good reasons to join 
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• Big Savings. Save 20 % to 75% on books sure to increase 
your electronics know-how 
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without obligation 
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NTS tnTRDniC HOME 
TRAINING GIVES YOU 



THE EDGE 

The competition for 
High-Technology 
careers is strong, 
and the rewards 
are great. Give 
yourself the edge 
you need by training 
with NTS. 



NTS inTRaniC home training provides 
you with a special kind of "Hands-On" 
experience that prepares you better, 
develops your skills faster. You advance 
as quickly as you wish, working with 
actual circuits, diagrams, schematics, 
and state-of-the-art hardware. There are 
a dozen different NTS programs in 
electronics to help you develop and 
reach your potential. They range from 
basics to advanced areas in several 
fields. And the ALL-NEW NTS course 
catalog spells it all out. It's free, and 
does not obligate you in any way. Send 
for it today. 

A GROWTH INDUSTRY 

High-Technology is a growth industry. The 
evidence is cSear, and most observers predict a 
steady expansion due to a relatively strong flow 
of investment capital into computers, electronics 
and precision instruments. Sales of computers 
alone will reach an estimated ten million units 
this year. This means challenges and new 




employment opportunities, especially in 
servicing and maintenance. Computer servicing 
skills can best be learned by working directly on 
field-type equipment. NTS electronic hardware is 
selected and developed especially for the 
training program with which it is associated. You 
learn by doing, by assembling, by performing 
tests and experiments, covering principles of 
computer electronics, microprocessor trouble- 
shooting, and circuitry. 



MICROCOMPUTERS ^^ 

NTS offers three programs in computer 
electronics. You will receive training covering 
solid-state devices, digital logic circuitry, and the 
fundamentals of the computer itself. Instruction 
includes micro-control technology and detailed 
operation of microcomputers. These courses will 
prepare you for entry-level in many facets of the 
computer industry such as field service and 
customer engineering as well as programming. 
In addition to written texts your course includes 
the NTS/HEATH disc-drive computer which you 
assemble as part of the training process. The 
assembly and use of the computer will serve to 
reinforce practical application of principles. 
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MICROPROCESSOR TECHNOLOGY 

The field of industrial and microprocessor 
technology encompasses the application of 
electronic microprocessor control principles. 
Your course takes you from fundamentals of 
digital electronics and associated circuitry 
through the application of the microprocessor as 
a control device. You will learn how to move and 
manipulate instructions and information. The 
microprocessor trainer included in your course is 
a microcomputer system designed as a practical 
tool for learning the use of software and 
hardware techniques utilized in the linking of 
microprocessors to various systems. 

DIGITAL ELECTRONICS 

The NTS Compu-Trainer is a fascinating solid- 
state device which you will build in order to 
perform over ninety logic circuit experiments. 
These experiments serve to emphasize an area of 
electronics which is essential to the under- 
standing of state-of-the-art control equipment; 
they are also extremely important to those 
wanting to pursue a career in computer 
servicing. Separate courses involving the 
Compu-Trainer are also available in 
Microcomputer Servicing and Digital/Analog 
Electronics. 



ROBOTICS & VIDEO TECHNOLOGY 

Other NTS courses cover a wide range of 
specialization. In Robotics, the NTS/Heath Hero I 
is included to train you in robotic applications in 
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HOBBYCORNER 



Finding an unknown transmitter location 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



IN THE PAST SIX MONTHS WE V]£ RECEIVED 

a surprising number of requests for a cir- 
cuit that will allow you to find the location 
of a radio transmitter. The reasons given 
for needing such a circuit are quite varied . 
Several readers want to use the locator on 
ham (amateur radio) transmitter hunts. 
Others want to be able to find the source of 
CB transmissions. One wanted to use it to 
locate his dog when it runs away. And 
three other readers want to use the circuit 
to locate their cars in large crowded park- 
ing lots. However, the most recent request 
comes from a fellow who needs a way to 
locate his deaf-mute son if they should 
become separated. 

We sincerely wish that we could tell 
you that there's an easy way to determine 
the location of a transmitter. But. in fact, 
there is no simple way to do so. (Don't 
believe everything you see in the movies.) 
Finding the direction and distance of a 
transmitter from your position requires 
complex circuitry both at the transmitter 
and receiver locations. During the course 
of (loo) many years, we've had experi- 
ence both in the air and on the ground with 
a number of methods of locating a trans- 
mitter. "Those methods fall into two cate- 
gories: One requires the operator of the 
transmitter to send out specialized sig- 
nals, and the other can be used with any 
type of transmission. 

Using the specialized-signal method, 
an aircraft or som • other type of vehicle 
can be equipped with receivers that show 
their location with respect to known trans- 
mitters. That information can be convert- 
ed to give the transmitter location in any 
type of coordinates. Specialized transmit- 
ters may be located on satellites, at or near 
airports, or on seacoasts. Perhaps the 
oldest such system is the radio-beacon 
(AN), which operates below the broad- 
cast-band frequencies. For many years, 
that system defined the "highways in the 
sky" for pilots. Then came the Loran sys- 
tem, which was more useful and accurate. 
The Loran system enabled ships and 
planes to determine their locations with 
respect to coastal transmitters. (See the 
July 1983 Radio- Electronics for a de- 
scription of the Loran-C system.) Trans- 
mitting and receiving equipment was 
complex and bulky in those early days. 
More modern systems, such as om- 
nirange and satellites, are even more com- 



plex. The construction and use of the 
I a tier- type systems is beyond even the 
most advanced hobbyist. 

Therefore, we're now left with a more 
primitive system that requires no special 
signaling from the transmitter (any signal 
will do). This system has changed little 
from 25-years ago (when I participated in 
many hidden-transmitter or "fox" hunts). 
It wasn't all that easy then and still isn't. 
In any case, the system can give the 
searcher direction only (and he may be 
able to guess the distance from the 
strength of the signal). All that is required 
is a receiver with a one-way directional 
antenna. Constructing such an antenna 
can be difficult, but that depends on the 
frequency of the signals involved. 

For best results, you really need two 
readings on the direction of the transmit- 
ter. They can be made simultaneously (by 
two receivers in different locations) or 
sequentially (by using one receiver and 
changing its location between readings). 
The second method assumes, of course, 
that the transmitter does not move in the 
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time it takes to change locations. The two 
resulting directions are plotted (on a 
map), and simple triangulation gives the 
location of the transmitter. That process is 
illustrated in Fig. 1 . where a line is drawn 
from receiver A in the direction of its 
strongest reading (100 degrees) and the 
same is done for receiver B for its 60- 
degree reading. The transmission origi- 
nates where the lines cross. 

However, there are two major draw- 
backs associated with even this simple 
location method. The first is the equip- 
ment — transmitter, receiver, and direc- 
tional antenna. You can find helpful infor- 
mation and plans in various publications 
of the American Radio Relay League 
(Newington, CT 06111). Be advised, 
however, that they are dealing strictly with 
equipment for the amateur-radio frequen- 
cies that are operated by licensed hams. 
The other drawback is the license require- 
ment. Anyone can own and operate a re- 
ceiver. But a transmitter is something 
else. There is the serious matter of your 
righl to transmit on any radio frequency. 
Our laws are based on the fact that the 
"airwaves" belong to everyone, who un- 
der the proper circumstances are entitled 
to use them free from unauthorized inter- 
ference. That means that you must be li- 
censed to put a transmitter on the air. 

The only exceptions to the licensing 
requirements are certain carefully defined 
low-power operations that have a very lim- 
ited range. Licensing requirements vary 
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from minimal (CB) to quite stringent, de- 
manding a high degree of knowledge and 
proficiency. Also, even licensed transmit- 
ter operators arc required to periodically 
identify themselves when transmitting. 
Therefore, we strongly advise you not to 
put an unlicensed transmitter on the air. 

The long and short of it all is that using 
a transmitter and receiver to locate any- 
thing or anyone is not only a technically 
demanding operation but a highly regu- 
lated one. Regardless of the merits of your 
case, we cannot recommend that you un- 
dertake a venture of that nature unless you 
are prepared to devote a considerable 
amount of time and energy to it. Now let's 
turn to another communications problem. 

Frequency readout 

Don Hang (OH) has a communications 
receiver and is unhappy with the dial cal- 
ibration. He has a digital frequency coun- 
ter, but doesn't know how to use it for a 
frequency readout. 

Let's take a look at a basic receiver. 
Figure 2 shows a simplified block diagram 
of such a radio. Note that three points (a, 
b and c) are labeled. Don, you are correct 
that the signal at point a is the very one to 
which you are tuned. You could couple 
your counter there and read the frequency 
directly but that's a ticklish operation. Ex- 
treme care must be taken so that the re- 
ceiver's alignment isn't thrown so far off 
that proper tracking across the bands is 
impossible to achieve. 

Point b cannot be used because the sig- 
nal at that point is at the intermediate 
frequency or IF — -usually 455kHz. If your 
reading were taken there, the display 
would always show the IF regardless of 
the tuned frequency. Actually, the best 
place to read the frequency is at point c. 
There, a bit of signal from the local os- 
cillator can be picked off with fewer po- 
tential problems than at point a. 
Nevertheless, you must be careful; and 
even then it may still be necessary to re- 
align the receiver. Because of that, the 
best procedure to follow is to use what is 
called a "gimmick" capacitor. That's 
nothing more than the very small capaci- 
tance created by twisting two short pieces 
of insulated wire together or, in this case, 
around the output lead of the local oscilla- 
tor. The end of a wire crooked around the 
output lead of the local oscillator may 
bring out an adequate signal for your 
counter. 

If the signal is not strong enough, you 
can make the coupling tighter by using 
another turn or two of wire. Caution: do 
not make it too tight or the alignment will 
be thrown off. A better method would be 
to place a broad-band amplifier stage be- 
tween the "gimmick" and the counter to 
boost the signal to a sufficient level. All 
right — now that you have a signal that's 
strong enough to produce a reading on the 
continued on page 107 
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COMPUTER CORNER 



You've never tried a personal computer? 



LOU FRENZEL 



PERSONAL COMPUTERS ARE NO LONGER 

(he new and glamorous things they used to 
be. In many respects they're really "old 
hat." They've been around for almost a 
decade now. The first practical ones ap- 
peared in the mid- 1 970 's, several years 
after the introduction of the first 8-bit mi- 
croprocessors. (Radio-Electronics pub- 
lished the first computer construction arti- 
cle in July, 1974.) The growth of the 
personal-computer field has been astro- 
nomical during the last seven or eight 
years and today they are used in millions 
of businesses and homes. Still, there's an 
astonishing number of people who have 
never used or even experienced a personal 
computer. Even many of those who work 
in electronics or some related field have 
never had the opportunity to try a micro- 
computer. In addition, recent studies 
show that the total home penetration of 
personal computers is only about 7%, 
though the home computer movement is 
well under way. That means that out of 
approximately HO million households in 
the United States, about 75 million of 
them still do not have a personal comput- 
er. 

As a reader of Radio-Electronics, 
you're more likely than the average per- 
son to be one of those who own a personal 
computer, or at least have access to one at 
work. Still there are many of you who 
have not yet taken the plunge. Perhaps you 
feel that you really don't need or want a 
computer: After all, what would you do 
with it? Then again, maybe you are one of 
those who are secretly afraid of micro- 
computers. That's a very common feeling 
and one that keeps many people from ben- 
litting from microcomputers. The tear of 
the unknown or the fear of failure keeps 
many would-be computer owners from 
trying these fascinating machines. Re- 
gardless of your reason, there is really no 
excuse for not at least trying a microcom- 
puter. The old adage that says "don't 
knock it until you've tried it" still holds 
true and is so applicable to this situation. 
Personal computers can be viewed as fas- 
cinating toys but they are also useful tools 
for accomplishing work. Now is the time 
to take a serious look at these machines 
that are literally changing the way we 
work and think. Why not join the 5-mil- 
iion-plus individuals that are expected to 
purchase a personal computer this year? 




FIG. 1 



The "computer literacy" machines 

In the past, personal computers have 
typically been complex and expensive de- 
vices. But that's not so today! Thanks to 
technological developments and the high 
volume demand, prices have dropped 
considerably. A good personal computer 
will cost you much less than a good VCR 
or stereo system. In fact, today you can 
purchase a minimum-power personal 
computer for under a $100: And for be- 
tween SI 00 and $200, you can get a 
powerful and useful one. For that reason, 
price should no longer be an obstacle. 
Also, complexity is no longer a valid ar- 
gument. Most personal computers are so 
easy to use that even the youngest child 
should have little trouble. In fact, the aver- 
age personal computer today is no more 
complex to use than a VCR or video 
game . 

There are many people who have taken 
the approach that they'll learn something 
about computers (by reading magazines 
or books) first, and then buy one later. But 
it seems that they never get around to 
actually buying one. The best way to get 
started with personal computers is to 
jump right in and buy one. After all. 



there's nothing, like hands-on experience 
for learning! Just keep in mind the rule 
that says: I hear, I forget; I see, I remem- 
ber: I do. 1 understand. Computers are 
like bicycles in that you have to actually 
use one to learn how it works. No amount 
of listening to others or reading can get 
you there. You have to experience it for 
yourself. 

The best way to get your feet wet is to 
purchase one of those, so-called, "com- 
puter literacy" machines. Those are the 
low-cost microcomputers you see adver- 
tised on TV or displayed in your local toy 
and department stores. There are some 
real bargains around because of the price 
wars currently going on in the low-end 
personal-computer market. Therefore, 
there's no time like the present to take 
advantage of the situation. Let's take a 
look at some of the machines that fall into 
the low-end category. 

The lowest priced microcomputer on 
the market today is the Timex/Sinclair 
1000 shown in Fig. 1 . There are well over a 
million of those machines already in use 
today and hundreds of thousands of them 
are being sold every month. The standard 
Timex price is $49.95 but they can found 
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on sale for as little as S29.95 . At that price 
you get a complete ready- to- use computer 
that hiooks-up to your TV (which is used 
as a monitor). An ordinary audio-cassette 
player/recorder can be used for loading 
programs and storing data. The Timex/ 
Sinclair 1000 comes with a Z80 micro- 
processor, 2K of RAM (/Jandpm Access 
Memory )and a BASIC interpreter in 
ROM (Wead Only Memory). You can 
learn to program in BASIC (fieginners 
All-purpose Symbolic /nstruction Code) 
or you can try out a variety of useful pro- 
grams and entertaining games. There is 
no cheaper or easier way to get started. 
The Timex computer is sold in just about 
any store where Timex watches are or- 
dinarily sold, including most department 
and specialty stores. 

If you (ind that you like the Timex com- 
puter, you can always expand it and make 
it much more useful. Specialty manufac- 
turers provide a wide range of accessories 
to expand that popular unit. One such 
manufacturer is Memotech Corporation 
(7550 West Yale Avenue, Suite 200. Den- 
ver, CO 80227), who makes add-on mem- 
ory packages with 16K, 32K, and 64K 
capacities. Memotech also furnishes a va- 
riety of 1/0 interfaces such as the popular 
Cenlronic parallel printer interface and 
the RS-232 serial interface. Other avail- 
able accessories include: an editor/as- 
sembler utility in ROM. a high-resolution 
graphics packitge. and even a 32-column 
dot-matrix printer and full-sized key- 
board. On top of that, there are many 
software houses that publish software 
packages for the Timex 1000. Timex also 
makes several other computers, such as 
the 1500 and the 2000. 

Another good choice is the Texas In- 
strument (TI) 9914A. Because TI has 
dropped out of the personal-computer 
market, you can get &99I4A package at an 
incredible discount. That's fantastic for a 
machine that uses the powerful 
TMS-9900 16-bit microprocessor and fea- 
tures I6K of RAM and BASIC in ROM. 
That computer uses a wide range of ROM 
program-cartridges and can use your TV 
set as a video display. TI also has several 
expansion devices for that computer on 
the market, including a memory-expan- 
sion module, I/O interfaces, floppy-disk 
mass storage, and a speech synthesizer. 

Another very popular low-priced home 
computer is the Commodore VIC -20. The 
VIC-20 features the 6502 microprocessor, 
5K of user RAM. and plug- in ROM car- 
tridges. You should be able to find one on 
sale for less than S100. By the time you 
read this, their 16K version should be 
available for that same low price. Com- 
modore and others publish a wide variety 
of game programs and other, useful soft- 
ware. The VIC-20 features sound and ex- 
cellent color graphics. 

Radio Shack is a newcomer to the so- 
called "computer literacy" machine 



field. Although Radio Shack has been 
making computers for many years, 
they've only recently announced the addi- 
tion of the low- co st MC-IO. Their popular 
Color Computer models fall into the com- 
puter-literacy category but not the prices. 
However, their new MC-IO Micro Color 
Computer is bargain priced at $79.95. it 
comes with 4K of RAM standard and can 
be expanded to 20K with a 16K plug-in 
module (549.95). The computer also has 
good color graphics with eight colors, 
and sound. Both text and graphic charac- 
ters are displayed in a 32-character by 1 6- 
line format. A BASIC interpreter is con- 



tained in ROM and the reference manual 
that comes with the machine teaches you 
how to program. 

The Atari 600XL is also worth consid- 
ering. This one replaces Atari's previous 
low-end model 400 computer. Like the 
old one. the 600XL also uses the 6502 
CPU and can runs all 400 software. But, 
in contrast, it features 16K RAM and a 
standard keyboard. The 600XL is priced 
at S149.50. 

In a sense it doesn't really matter which 
microcomputer you buy. Your main ob- 
jective is to learn and get some experi- 
coiiihuicd on page 107 
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STATE OF SOLID STATE 

Stereo-sound IC 

ROBERT R SCOTT, SEMICONDUCTOR EDITOR 



IF YOU VE GROWN ACCUSTOMED TO THE 

big spatial sound of hi-fi stereo equip- 
ment, you probably find the monaural 
sounds of AM radios and TV sets some- 
what less than enjoyable. With that 
thought in mind, Signetics has introduced 
the TDA3810, a spatial, stereo, and 
pseudo-stereo sound circuit. That audio- 
processor IC converts monaural -audio 
signals into realistic "pseudo-stereo" 
sound. It can also enhance the stereo 
effect when inserted in the audio-signal 
paths of FM-stereo radios where the ap- 
parent stereo separation is less than ideal 
because of limited speaker spacing (for 
example, in portables or in your car). It 
can also be added to most monaural TV 
and AM/FM radio circuits. 

Figure 1 shows a schematic of a circuit 
using the TDA3810, along with a block 
diagram of the IC. The IC operates from a 
DC supply voltage ranging between 4.5 
and 16.5 volts and draws a maximum of 12 
mA. Its input impedance is typically 
75,000 ohms. Minimum input-signal 
voltage (at pins 2 and 17) for the IC is 2- 
volts RMS rated at .2% total-harmonic- 
distortion (THD). Its output THD is rated 
at 0.1% (for frequencies between 40-16 
kHz with an output voltage of 1 volt. ) The 
ICs average voltage gain is about 2.4 dB 
in the spatial mode, and unity otherwise. 
Its channel separation is typically 70 dB. 

The TDA3810 also provides automatic 
switching between the mono and stereo 
modes. And it also has manually control- 
led logic switching between the mono and 
pseu do -stereo modes. (Mode selection is 
determined by the settings of SI and S2.) 
Two outputs (at pins 7 and 8) drive LED1 
and LED2, which are used as mode in- 
dicators. There is also a muting circuit 
that keeps the LED indicators from 
flickering. 

A monaural signal is fed to the paral- 
leled left and right inputs (pins 2 and 17 
respectively) where it splits to follow two 
signal paths. In one path, the signal is fed 
through to the output without modifica- 
tion . In the other, all frequencies between 
300 Hz and 2 kHz are delayed for a fre- 
quency-dependent amount of time (for ex- 
ample, 500(j,s at 800 Hz) to produce a 
pseudo-stereo output. In the spatial 
mode, the stereo effect is enhanced by 



applying about 50% of the 180° out-of- 
phase feedback as crosstalk between the 
right and left channels. Additional infor- 
mation is available from: Signetics 
Corp.. PO Box 409, Sunnyvale, CA 
94086. 

8-bit analog-to-digital converter 

Analog Devices recently introduced 
the AD673, a monolithic 8-bit analog-to- 



digital converter (ADC). This IC provides 
a microprocessor interface that performs 
an 8-bit conversion in 30 p.s maximum. In 
addition, it has three-state output latches 
that are controlled by the data-enable in- 
put pin. The data-enable control allows 
the microprocessor to accept data when- 
ever it is ready. Also included in this IC is 
a successive-approximation register, a 
Zener diode reference, a comparator, and 
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a clock. The three-state output buffers 
specify 250 p.s maximum access time. 
The IC is pin-programmable for either 
to + 10 volts or ±5 volts full-scale. 

The AD673 is powered by two supply 
voltages; one. a positive 5-volt supply and 
the other can be either — 12- or — 15- 
volts. Its relative accuracy is guaranteed 
over the specified temperature raitge at 
± ] A LSB maximum. Maximum offset 
drift is also specified as ±'A LSB: max- 
imum gain drift is ±2 LSB. The above 
specifications apply for temperatures 
ranging from to +70°C for the "J" 
grade and -55°C to + 125°C for the "S" 
grade. Tire IC is available in 20-pin plastic 
or hermetically sealed ceramic DIP pack- 
ages. Commercial grade prices for the 
"J" series range from $7.90 to S12.50 in 
lots of 100. The "S" grade is priced at 
$38.20. — Analog Devices. Semiconduc- 
tor Div., 804 Wo burn St., Wilminaton, 
MA 01887. 

New technical data book 

A new 1080-page databook. Linear In- 
tegrated Circuits and MOSFET's 
(SSD-240B) contains detailed technical 
information on RCA 's broad range of lin- 
ear IC's and small-signal MOSFETs. In- 
cluded are many IC's for applications in 
both industrial and consumer electronics 
devices. 

The first section, a general overall 
guide to available products, provides a 
complete index of types, photos of the 
many package types, product classifica- 
tions and selection guides, listings of spe- 
cial terms and symbols, and a cross- 
reference showing RCA replacements for 
many industry types. This section is fol- 
lowed by technical data on devices 
grouped into categories including Opera- 
tional Amplifiers. Voltage Comparators, 
Data-Conversion Circuits, Arrays, Power 
Control Circuits, Differential Amplifiers, 
Special- Function Circuits, Automotive 
Control Circuits, Audio Circuits, Radio 
Circuits. TV/CATV Circuits, and 
MOSFLT's. 

The final section covers device types 
supplied for military, aerospace and high- 
reliability applications and shows dimen- 
sional outlines for all package types. It 
also includes lists of current application 
notes on IC's and MOSFETs, Copies of 
the SSD-240 Databook may be purchased 
for S7.00 per copy from RCA Solid State 
Division. 

NPN transistor arrays 

RCA recently introduced two NPN 
transistor-array IC's that are designed for 
high-frequency applications up to 1.5 
GHz. The two devices are high-quality 
versions of the CA3046 and CA3127E 
and operate over a temperature range of 
-55 to +125°C. Each array consists of 
five general-purpose silicon NPN transis- 
tors on a common substrate. The 



CA3246E array has three independent 
transistors, along with two differentially 
connected devices housed in a i4-pin 
plastic DIP package. The CA3227E con- 
sists of five independent transistors in a 
16-pin package. 

Each transistor in the array has a gain- 
bandwidth product (/"-,.) in excess of 3 
GHz. That permits the transistors to oper- 
ate effectively up to 1.5 GHz for use in 
VHF amplifiers and mixers, IF converters 
and amplifiers, and other similar devices. 
At 25 D C ambient temperature, each tran- 
sistor in the array can dissipate up to 85 
mW. Maximum power dissipation for the 



package is 425 mW up to an ambient 
temperature of 75 D C. Above 75°C, the 
package must be derated linearly at 6.67 
mW/°C. The breakdown voltage for each 
transistor are: collector-to-emitter voltage 
(V C1£0 ) 8 volts, collector-to-substrate 
voltage (V C|0 ) 20 volts, and collector-to- 
base voltage (V CBO ) 12 volts. Each unit 
can handle 20 mA of collector current. 

In 1000-piece lots, the CA3246E is 
priced at $1.93 and the CA3227E is 
priced at $2.18. For more information 
and/or a data sheet (File No. 1345), write 
to RCA. Solid State Div., Box 3200, 
Somerville, NJ 08876. R-E 
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Another problem when reading at a dis- 
tance is the cost of long runs of ther- 
mocouple wire. This is partially solved by 
splicing the thermocouple lo "extension 
wire 1 ', less expensive thermocouple wire 
specified over a narrower temperature 
range. The savings are particularly impor- 
tant when using platinum thermocouples, 
since the extension wires are made from 
nonprecious metals. 

The low sensitivity of thermocouples 
requires good first-stage stability in the 
readout circuitry. For precision measure- 
ments, low-drift amplifiers or chopper- 
stabilized inputs must be used. (Chopper 
stabilization improves the DC drift of an 
amplifier.) 

Thermocouples are linear enough that 
no linearization is needed for moderate 
accuracy over moderate temperature 
ranges. Nonlinearity above 0°C is gener- 
ally 1% to 5%, depending on the ther- 
mocouple and the temperature range. 

Thermocouple applications are almost 
limitless. The wires are available in large 
or small gauges, in cables using a wide 
variety of insulations and in ceramic in- 
sulating tubes for very high temperature 
use. The sensing junction, formed by 
welding the two wires together, may be 
put into enclosures such as those shown n 
Fig, 1 1 , The junction may be welded, ep- 
oxied or glued directly to a surface or may 
be exposed directly to air or liquid for fast 
response. The temperature of molten 
steel, for example, is measured by plung- 
ing the two wires directly into the steel. 

Integrated Circuits 

Intcgrated-circuit temperature sensors 
are fairly new and are not at all standard- 
ized. At this time at least five device fam- 
ilies exist, each unique in design and 
output. They generally make use of the 
fact that the voltage drop across a forward- 
biased diode or transistor junction de- 
creases by about 2 millivolts per degree C. 
IC sensors are generally offered in transis- 
tor or IC packages: they are not yet avail- 
able in the same variety of assemblies as 
other sensors. 

Despite the lack of standardization, 
some generalizations are possible. Oper- 
ating temperatures are similar to IC's; 
-55 to +150°C (-67 to +302°F) or 
some portion thereof. Accuracies gener- 
ally are several degrees, requiring user 
calibration for tighter measurements. Se- 
lected sensors as close as ± 1°C are avail- 
able, but are expensive. Stability at high 
temperatures is not as good as with most 
other temperature sensors. IC"s are linear, 
sensitive and easy to interface with read- 
out circuitry. But look for specifications to 
improve in the future. R-E 
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desired voltage points. The display quickly shows precise measurements! 

EASY TD READI Large, high contrast LCD display. Forany improper measure- 
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HEAVILY PROTECTED! Functions are overload protected against voltages as 
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tone for low resistance or forward voltage drop. 

• Built-in measuring jacks. Fullysafety insulated. 
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put jacks. No changing of connectors! 

• Operates on 9-volt battery (included). 
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TV tuner and IF amplifier troubles 

JACK DARR, SERVICE EDITOR 
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THERE ARE TWO .STAGES IN A TV SET THAT 

have always been hard to test. They are the 
IF (/ntermediule frequency) amplifier 
and the tuner sections. We're talking 
about IF's that use discrete transistors in 
their design, and standard tuners — the 
old-fashioned kind, with three-gang se- 
lector switches. Both of those sections 
give many TV repairmen lots of prob- 
lems, but fortunately there's an easy and 
accurate way to check both of them. For 
the most part, the difficulty has been that 
both of those stages handle high frequen- 
cies and. as a result, trying to make tests 
on those stages upsets the operation of the 
circuitry involved. The answer to the 
problem is to find a test point that is not 
"hot." In the IF section, the points that 
can be used are the emitters of the three or 
lour amplifier stages but the tuner section 



is something else. We'll turn our attention 
to the IF section first. 

Testing the IF section 

Figure I shows a schematic of a typical 
IF amplifier used in many TV sets. The IF 
amplifiers can be identified by the fact 
that each emitter goes to ground through a 
small resistor. In testing that section what 
we want to know is if the emitter voltage is 
present and if so, how close it is to being 
correct. For instance, (refer to Fig. 1) the 
emitter voltage of transistor Q2 should be 
3.6 volts. If that voltage is zero we know 
that the transistor is open or not con- 
ducting for some reason . To use the emit- 
ter as a test point, simply connect your 
meter probes across the emitter resistor 
and measure the voltage. A digital meter 
is essential here because the normal volt- 
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ages will be something like 2.74V, 1 .28V, 
etc. — so a vay accurate meter is neces- 
sary. The DC voltage is developed across 
the emitter resistor by the transistor's col- 
lector current; therefore, if the emitter 
voltage is correct, the collector and base 
voltages are also correct. If, on the other 
hand, you find a transistor that reads zero 
volts at its emitter, that transistor is proba- 
bly open and should be replaced; it not, 
then some previous stage (component) is 
malfunctioning. 

An open transistor can be replaced by a 
general-replacement transistor provided 
the right method is used. You must make 
sure that the replacement transistor is an 
electrical equivalent of the original. One 
thing to watch out for is the IF rating or the 
upper frequency cutoff point of the re- 
placement transistor. It should be at least 
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50 MHz, or better still, 60 MHz or 75 
MHz, If you cut it too close you may lose 
some badly needed gain. The voltage rat- 
ing will be ample, since collector voltages 
are low. Another thing that should be 
mentioned is that there are two pin config- 
urations in the TO-92 transistor-case 
style. One is the E-B-C and the other is E- 
C-B, with the base and collector pins 
transposed. You can usually find one with 
the same pin configuration; but if you 
can't, you can simply bend the base and 
collector leads to conform to the layout 
and then cover one or both with a small 
piece of spaghetti tubing (insulation). 

You don't need to worry about throw- 
ing the stage out of alignment, either. We 
made test some years ago using a sweep 
generator and a scope, and the curves 
displayed for both the original transistor 
and a general replacement type were the 
same. In no way was there any deviation 
from the original curve (which 1 had 
drawn on the screen with a grease pen- 
cil!). So, the new one will work just as 
well as the original. Symptoms of IF tran- 
sistor failure are similar to tuner prob- 
lems; that is, both can cause a slick screen 
(no picture and no snow). If you want to 
pin it down a bit, pull the IF input plug and 
feed in the signal from a tuner subber. A 
picture indicates trouble in the tuner; no 
picture indicates a bad IF amplifier. 

Tuner section 

Tuners are a different kettle of fish. The 
problem here is not usually an electrical 
one, but in most cases a physical one. 
Many times the problem encountered will 
be the familiar and frustrating " I can see it 
but 1 can't get to it" syndrome. (I had one 
where the transistor that 1 had to reach was 
mounted between two wafers of the band- 
switch (see Fig. 2), an area about 1.5 
inches deep. And, as you may already 
have deduced, I had no tool that was small 
enough to fit into that area — especially 
not my soldering iron!) It's times like 
those that make you start looking for the 
address of the nearest tuner-repair ser- 
vice! 




FIG. 2 



Let's look at the symptoms of a set that 
mh5 working, but has suddenly lost its 



picture — obviously some part has failed. 
However, the problem isn't necessarily in 
one of the tuned transformers, but is more 
likely to be a resistor, capacitor, or transis- 
tor. Here, what you have to do is locate the 
bad component — the next tests will help 
you to quickly do just that. Symptoms of 
tuner trouble will give you a good clue as 
to the location of the bad stage. For in- 
stance, if an RF stage goes out, you'll 
usually see "snow" on the screen but no 
picture or sound — the snow comes from 
the mixer stage. Also, a mixer-oscillator 
transistor going out will generally give 
you no sound and no picture with a 
"slick" screen (no snow). 



Probably the easiest way to trou- 
bleshoot a TV's tuner section is through 
signal tracing. (Signal tracing is the pro- 
cess of injecting a signal into the input of a 
circuit and then following the signal path 
from the output to the input until you find 
the malfunctioning stage or component.) 
To use that method, an RF signal 
source is needed. That source can be an 
RF generator or simply a TV antenna with 
a few modifications. To use the antenna as 
a signal source, one side of the antenna 
must be grounded and the other side con- 
nected to a small capacitor (about 200 to 
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It's like no other magazine in the world! 

Between the covers of this special annual publication are carefully selected articles on 
scientific developments, recent technical advances, consumer products trends, develop- 
ment of services, exotic communications advances, design information, hobby ing tips, 
and "what's new" material compiled for your reading pleasure and information. Each 
article was specifically chosen and prepared for publication by the editorial staff of Radio- 
Electronics magazine, updated to the moment it went on press and printed. Here's what 
you will read about in the 1984 edition: 



VIDEO ENTERTAINMENT— It 

couldn' t be said all in one article so we 
compiled a 16-page special section 
covering the changing and growing 
field of entertainment in the home: 
new video components with screens 
from the gigantic to the tiny postage- 
stamp size, accessories that didn't ex- 
ist last year, and tips on getting the 
most from what you own or plan to 
buy. 

SATELLITE TV— The countryside is 
strewn with parabolic tracking dishes 
installed by home owners to pull-in" 
the countless television channels 
transmitted back to earth by satellites 
poised in space in geosynchronous 
orbits. You, too, can enjoy the pro- 
gramming selection — and much of it 
is commercial- free, too! 

MOBILE TELEPHONES— What 

was once a status symbol for the idle 
rich is quickly becoming a working 



tool for the common man. Cellular 
technology promises more channels 
with a little help from applied comput- 
er technology. 
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DIGITAL AUDIO DISCS— Laser 

rays are bringing new noise-free, 
pulse -encoded audio programming 
to your stereo system embedded in a 
plastic disc immune to strawberry 
jam, sandpaper, and desert heat. 



MAIL ORDER BUYING— You ve 
heard the bad points, including the 
myths. Now, here are the facts and 
economics of buying mail order that 
will be an asset to your business or 
hobby. 

PLUS — There's so much more, we 
have space only to mention an elec- 
tronic guitar tuning project, theory on 
digital filters, how to make inexpen- 
sive computer cables, build a pro- 
grammable home thermostat tips on 
buying pocket-size shortwave re- 
ceivers, stereo audio for TV, all about 
VLF active antennas, news on pagers, 
how to restore antique radios, and.... 
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300 pF). Now, touch the open end of the 
capacitor to the input of the mixer transis- 
tor, usually the base. If the signal is 
passed on to the CRT, the mixer/oscillator 
stages are working. The picture will he 
pretty snowy but it does show that the 
signal can come through and that that 
section is operational. 

Once you find that mixer/oscillator 
stages are OK, go to the collector of the 
RF amplifier transistor. If the signal gets 
through that stage, the interstage coil, 
switch, etc., are good. If not, you could 
have a bad contact in the switch or an open 
coil. If the switch and coil check out OK, 
next go to the base of the RF amplifier 
transistor or the emitter — if it happens to 
be a common-base circuit. If you lose the 
signal between the collector and the in- 
put, you have a defective RF amplifier. 
The signal -tracing method can also be 
used to troubleshoot other sections in the 
TV set with the proper signal source. For 
instance, the audio section can be traced- 
out using an audio-signal generator or sig- 
nal tracer. 

These tests will work on the majority of 
older sets — that is, any TV set that was 
made before they started to make all the 
IF's in one IC. That covers a multitude of 
sets! They're the ones that are growing 
older, and hence more likely to fail. So the 
market is still there. Good luck! R-E 



SERVICE 
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NO RASTER 

I have a Magnovox T991 that has no raster. 
Sound and HV are OK. I've changed the 
video delay module and the IF module. 
What next?—R.K., Chicago, IL 

The RGB and the chroma modules also 
can cause brightness problems, but 
changing them is haphazard and costly. 
Measure your kine socket voltages. Focus 
voltage at pin I should read 5.5 kV. Pin 10 
should read between 450 and 800 volts, 
depending on the setting of the master 
screen control. Pin 9 is a fixed 50 volts. 
Typical voltages on the three cathodes 
should be about 175 volts, but will vary 
widely depending on brightness and 
background settings. If those voltages go 
above 190V. the kine will be cut off. See 
what's missing and find out why. 
NO PICTURE 

On a Sylvania EO-3-1, while the raster is 
on the tube I get a full screen with no 
video, but after a few seconds, the vertical 
height gets smaller and finally goes into a 
white line. TA20 of the power supply 
shows 37.1 volts. I measure only 17.0 



volts.— L.S., Brunswick, OH 

You're mistaken about TA20 calling for 
37.1 volts. It's TA22 that should reacfthat 
voltage, while TA20 calls for 24.5 volts. 
That's an important point to clarify. Those 
two voltage sources, as well as several 
others, are supplied by Q502, the regula- 
tor. The IF strip depends on the 22.8-volt 
source and the vertical outputs depend on 
the 32.8-volt source, both coming out of 
Q502 as well. Since you are getting 17.0 
where you expect 24.5 volts, I suspect 
that something is pulling down the whole 
supply. Try lifting the different loads until 
you find one that brings the voltage no. 
That's where you will find your problem. 

INTERMITTENT SWEEP 

/ had two cases of intermittent sweep with 
the GE AC-B chassis and I fixed them 
both. Now I have another AC-B that loses 
horizontal sync sometimes after three 
hours, other times after five minutes.— 
B.O., Jersey City, NJ 

You didn't say, but I'll bet the two you 
fixed had poor solder connections around 
the griplets in the vertical circuits. 1 will 
also bet you have the same problem 
now — this time in the sync circuit. Unfor- 
tunately, those griplets. whicn connect 
top-of-board signal paths to the bottom of 
the board, are not referred to in the sche- 
continued on page 106 
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COMMUNICATIONS CORNER 



Digital RFI problems 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



HIGH TECHNOLOGY OFTEN CREATES A 

multitude of unforeseen problems. For ex- 
ample, back in the days when we were 
told that we should be seen and not heard, 
we got rid of insects in the vegetable 
garden by stomping on them, or we sim- 
ply shared what mother nature had 
provided — we got what the insects didn't 
destroy. In time, we built an arsenal of 
chemicals to kill the insects. They did the 
job but they also destroyed the land, killed 
fish and birds, etc. The same problem 
often occurs in electronics. (You pay for 
what you get.) 

In electronics, many of us grew up on 
Pyranol capacitors, a tremendous break- 
through in capacitor technology. Unfor- 
tunately, the stuff that makes it a great 
insulator and coolant can also harm birds, 
fish, game, and people. It's not our inten- 
tion to start any arguments, but rather to 
simply point out the way the real world 
works. Remember that there is no such 
thing as a "free lunch." Every new 
"breakthrough" in the state-of-the-art 
hurts someone or something. 

The latest "breakthrough" to cause un- 
foreseen and extensive problems is digital 
communications or more precisely, digi- 
tal anything. Back in the days when we 
simply stomped on garden insects, there 
were only two major forms of RFI (R adio 
Frequency /nterference) as far as the gen- 
eral public was concerned. The first type 
was harmonics and spurious emissions 
from amateur- radio transmitters that 
wiped out some TV channels — usually 
Channels 2 and 4 (see Fig. 1). The other 
type of RFI was hash or electrical noise 
from the local utility's powerline hard- 
ware, such as "pole pigs" (powerline 
transmission transformers) and capacitor 
banks that jammed or wiped out radio 
communications from below the broad- 
cast band to well up into the TV channels. 
And if you were lucky enough to escape 
the hash caused by powerline hardware, 
your neighbor's vacuum cleaner or mixer 
was certain to throw you a zinger every 
once in a while. But all that was easily 
handled: amateur-radio operators simply 
cleaned up their transmitters. Recently, 
however, the FCC for the most part has 
just ignored powerline and appliance 
hash. 

But digital RFI is something else. It's 
hard to avoid and often hard to clean up. 




FIG. 1 



but it certainly can't be ignored because 
it's starting to permeate everything. Digi- 
tal RFI, rather than the marketplace, 
might well determine whether some fan- 
tastic new communication technology- 
will ever become viable. 

Digital noise generators 

Turning to home entertainment, the 
distributors of high-fidelity equipment 
see the digital disk as the gizmo that will 
eventually revive the Hi-Fi industry. But 
the engineers who design the systems 
know that the 41-kHz sampling rate is 
going to produce harmonics right up into 
the broadcast band. Without extensive 
shielding and RFI suppression (a technol- 
ogy not presently germane to Hi-Fi equip- 
ment), we might well be listening to our 
neighbor's latest records instead of the 
local DJ. That's because the signals from 
your neighbors digital-disc recording 
might be radiated into the air, superim- 
posed on the radio transmission, and 
picked up by your radio receiver. 

And now we come to the "biggies:" 
videotext. the computerized transactional 
services such as banking and shopping at 
home, and teletext. Between allowine 



AT&T to enter digital services via the 
telephone system, the transactional ser- 
vices through cable TV, and the recent 
approval by the FCC. for digital teletext 
encoding on TV signals, it's conceivable 
that eventually most homes will have digi- 
tal signals miming throughout the house 
wiring — radiating into places where they 
don't belong. Already engineers and 
technicians are worried about whether the 
other digital services will affect theirs; 
after all, it takes just a glitch or two to 
wipe out a simplified (non-redundant) 
digital transmission. 

Digital RFI 

Digital RFI comes about because har- 
monic generation is indigenous to the 
very waveforms used in the digital pro- 
cess. Whether the waveform is narrow or 
wide it starts off with "square" edges, as 
shown in Fig. 2-a, The leading and trail- 
ing edges are steep wavefronts that, if you 
recall from your early studies in elec- 
tronics, are efficient generators of odd- 
order harmonics. Then there's also the 
digital repetition rate. Computer hard- 
ware such as that used for videotext and 
transactional services operate in the range 
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of approximately 300 Hz to 19 kHz. and 
are controlled or determined by digital 
signals in the 2 MHz to 5 MHz range. 
Essentially, we're generating RFI from 
the mid-audio range well up into the RF 
region (Fig 2-b). And we're feeding much 
of that interference through unshielded 
cables to recorders, printers, video dis- 




plays, telephone equipment, and power- 
lines, (Powerlines"? Yes powerlines.) Have 
you ever heard what a commonly-used 
digital remote-controlled light switch 
does to broadcast reception? 

In actual fact, we haven't begun to ex- 
perience the effects of consumer-equip- 
ment digital RFI on home and 
commercial communications systems. It 
might well determine just how far we can 
go with computerized high-lech devices 
in the years to come. R-E 
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800-523-0721 
215-748-3010 



WRITE FOR FREE CATALOG FOR ALL YOUR NEEDS IN 
TEST EQUIPMENT, TOOLS 1 PARTS AT THE BEST PRICES. 



800-533-2020 

INT 
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Products International, Inc 
8605 Second Avenue 
Stiver Spring, MD 20910 



YOUR NAME . 




YOUR COMPANY NAME 

STREET ADDRESS 

CITY STATE . 

TELEPHONE NO . 



.ZIP. 
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TELEPHONE DIALER 



continued from page 86 



pulsing out the digits to the phone inter- 
face. It will function with both rotary dial 
and pushbutton phones. Any length 
phone number is placed in the DATA 
statement at line 1000, with commas sep- 
arating each digit. The last number enter- 
ed is "55." That is used to flag the end of 
the phone number. 

To dial, lift the telephone receiver and 
listen for a dial tone. Then type the letter 
'"A" at the keyboard. The program will 
print each digit of the phone number as it's 
dialed. 

To test the dialer without connecting 
the telephone to the interface circuit, lis- 
ten to the relay as a phone number is being 
dialed. When dialing is in progress, the 
pulses generated by the program can be 
heard. 

Modifications 

Though as shown in Table 1, the 
BASIC program is limited to dialing one 
phone number, it may be modified for 
dialing several numbers rather easily. To 
do that, the program can be used as a 
subroutine, with a phone-number access 



program written around it. 

The BASIC program simply uses the 
out command to pulse the remote-control 
relay, which is addressed at I/O port FF. 
To activate the cassette remote-control re- 
lay, the number 4 is output to port FF (see 
line ISO). To deactivate the relay, a !'0" is 
output to port FF (see line 200). R-E 




SERVICE QUESTIONS 



continued from page 103 
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"But Marge — think of the terrific recep- 
tion that we'll get!" 



matic so they are difficult to locate. Moni- 
tor the sync-clipper transistor, in and out, 
with a scope and voltmeter. Once you 
know where the signal is being lost, the 
rest becomes easier. 

NO RASTER 

I get no raster on an RCA CTC48. I've 
changed the three output modules and 
the chroma module. Still nothing. Can you 
Help?—GM, Watted Lake, Ml 

The MAL001A/B video module, or 
more specifically, an open first video amp 
transistor (Q3) could be cutting off the 
outputs. Although the brightness limiter 
(Q302) usually causes too-much-bright- 
ness problems, it must be considered. 

DARK BAND ON SCREEN 

I own a tube-era Sanyo color TV set that 
has a dark band across the top of the 
screen. I have replaced filters without 
tuck. Could you suggest a cause? — B.D., 
Miami, FL 

Yes. a filament-to-cathode leak in one 
of the signal tubes. Any tube — -from the 
RF amp to the video output — could be 
causing your problem. R-E 
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G.E. "Terminet 1200" featuring: 

110, 300, & 1200 8aud (11 , 30 S 120 cps). lull KSR 

& RS-232-C |.'0. compact, table-top configuration, upper 
I. lower case continuous band, made in USA by General 
Electric, tested and operational. 



CRT Terminals BuDI by s major OEM. these 

terminals include 3 microprocessor boards (Interface. CPU & 
CRT) plus composite video & switching power supply 46K or roms. 
•Ergonomlc* design and more. Experimenter special, includes Data 
Keyboard, RS-232 1'O plus much more. Seems to be quite powerful. 



"$89: 




Parallel, TTL Input 1/0 "Selectric" t -. 

nPEWRlTIftPH INTER These machines have buirt-in 

drwer and decoder circuitry and take TTL level, 8-bit 
character, plus a 4-bit function input signals. Easily driven by most any 
micro. Use as a typewriter (with add'l "repeat' circuitry) or as a KSR 1/0 
printer or twin. "Table Top' style case 



9" Composite Video Input CRT Monitor 

Requires appro*. 12 VDC <8 1-2A VDC in attractive case 
With schematics 

Shugart SA-400 "Mini-Floppy" Drives 

Model SA-400. used, whole, untested, less power supply 
& case. Data and schematics included. Removed from 
Equipment. 
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Business 
Opportunity 



It's plenty tough being 
an electronics sales and 
service dealer these days. 

That's why we're working so hard 
to make it easier for you to operate 
a cost-effective business. 

NE5DA offers business contacts, 
technical and management certifi- 
cation, substantial savings on bank- 
card and insurance rates — and 
that's just the beginning! 
NESDA members are kept informed about industry develop- 
ments and are offered the most comprehensive managerial and 
technical training programs avail able Besides, NESDA is your 
representative at the national level — including your voice to 
manufacturers and the agencies of the federal government. 

Opportunity knocks ***■**«*** s*..* 




NE5DA 



Answer it! 

*.........* *......,,.....« . Srrvicv Oralvrs Association 

For more information and an application, write to: 

NESDA, 2708 W. B«rry 31., Ft. Worth, TX 781 OS- Ph (817) 921-9061 

Name . 

But. Name 

Add re** 

State 



.Zip. 



. Phone. 



Member of State D; Local □ Attn. 
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USA — PC — MACINTOSH — PEANUT 

Quick corvipARisoN of These Four 
populAR computer sysTeius 
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4 Lisa, PC, Macintosh, And Peanut 

A look at four popular systems and how they stack up 
against each other Byron Wells 

6 Macintosh: A New Variety Of Apple 

Apple's new computer has created a bit of 
excitement. Find out why, and exactly what it is that 
makes the Macintosh so special in our in-depth review 
of that new machine. Marc Stem 

9 CP/M For Beginners 

Though it has scared off many a beginner, CP/M is one 
of the best, and easiest-to-use operating systems 
available. Herb Friedman 

12 Upgrading Budget Printers 

Just because you own a budget printer doesn't mean 
that you have to settle for budget features. Here's a 
look at some products for upgrading some of the most 
popular inexpensive printers on the market. 
Herb Friedman 
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3 Editorial 






Welcome to ComputerDigest This is Volume 1, Number 
1 of what we intend to make a long series of continuing 
publications. Our purpose is to bring you something that 
you cannot get elsewhere currently: a broad look at what 
is happening in computers from the viewpoint of the 
electronics professional. 

That means that ComputerDigest is not written for the 
typical computer operator or hobbyist. It is written for the 
electronics professional — engineer; technician, or 
hobbyist— who has his feet solidly placed in the field of 
electronics. To sum it up — the typical Radio-Electronics 
reader 

Because of that slant, that orientation, we are different! 
However, we do not replace any other computer 
magazine. In fact, if we are successful in obtaining 
permission to reprint articles from other computer 
magazines, we may well serve as an introduction to what 
those magazines have to offer. In fact, you may blame 
us — ComputerDigest— some time in the future for 
causing you to subscribe to so many other publications. 

But for now, as Byron Wels, our editor points out on his 
facing page — we need to know what kind of magazine 
you want ComputerDigest to be. We need to compare 
your input with our plan, making modifications where we 
can to make the two pictures overlap. So do write. We'll 
read your letters, respond to them as quickly as possible, 
consider all of your suggestions carefully, and go on to 
make ComputerDigest a really great publication, 

I know I've said it before, but it is important so I will 
repeat myself one more time. ComputerDigest is an 
added section in Radio-Electronics. Note that the pages 
are numbered separately It takes no editorial space away 
from any R-E reader If you like reading R-E, but are not 
interested in computers, just ignore the section. If you do 
like it, you can tear it out and save it as a separate 
publication. 

ComputerDigest is our investment in the future of 
electronics. Join with us and leam more about this existing 
exploding field. You are an electronics professional today 
and that means you're going to have to know about 
computers. 

Sincerely, 

LARRY STECKLER 
PUBLISHER 



EDITORIAL 


Computer 






Digest 




Another Computer Magazine! 


Hugo Gernsback (1884-1967) 




No! This one is different. Really different! 


founder 
M. Harvey Gernsback, editor-in- 




Considering the numbers of computer magazines available today you could 


chief 




go broke trying to read them all. What's more, the amount of time you 


Larry Steckler, CET, publisher 




would use up just going through all of them would keep you from getting 


Art Kleiman, editorial director 




anyplace near your computer 


Byron G. Wels, editor 

Brian C. Fenton, technical editor 




That's why ComputerDigest is here. 


Carl Laron, associate editor 
Robert A. Young, assistant editor 




We do read all the magazines in the field, and we read them very carefully 


Ruby M. Yee, production manager 




When we see an article that we feel is important to you, we pull it out and 


Robert A. W. Lowndes, production 




put it aside. Then, once a final selection is made, each of those articles is 


associate 




read again and carefully edited to carve off the fat and leave only that 


Dianne Osias, production 




which is necessary to make it readable and informative. 


assistant 
Joan Roman, circulation director 




When we can't get permission to reprint an article, we assign one of our 


Arline R, Fishman, 




own authors to do a story that fully covers the subject in our own style and 


advertising coordinator 




format. In this issue, every article is original with us. Next month, we hope 






will start showing carefully selected and edited reprints. 






Gernsback Publications, Inc. 




Vbu gain two ways. First you don't have to buy those magazines you don't 


200 Park Ave. South 




really need, Second, you get to preview a lot of magazines you may have 


New York, NY 10003 




been considering subscribing to. If you like the kind of articles they publish 


Chairman of the Board, 




(after you preview one or two in ComputcrDigcst "' you can subscribe, 


M. Harvey Gernsback 




knowing that it is a magazine you will want. 


President; Larry Steckler 




Naturally we can't operate in a vacuum. We need some input from you too. 


ADVERTISING SALES 212-777-6400 




We'd appreciate your comments, and we hope well be able to get a letter 


Larry Steckler 




column started with the next issue. So do drop us a line and give us the 


Publisher 




benefit of your thinking. We need and want your help to make 






ComputerDigest a more helpful, valuable publication for you. 


EAST/SOUTHEAST 

Stanley Levitan 




We know you'll like what you find in the pages that follow, and that you will 


Radio-Electronics 




be looking forward to our next issue. We feel that we have an excellent 
opportunity to serve, and we intend to take an aggressive stance to 


200 Park Ave. South 




New York, NY 10003 




accomplish that purpose. 


212-777-6400 




Thank you for joining us here, and we hope we'll be talking to you again, 


MIDWEST/Texas/Arkansas/Okia. 




and often, in the future. 


Ralph Bergen 
Radio-Electronics 




BYRON G. WELS 


540 Frontage Road— Suite 325 




EDITOR 


Northfield, Illinois 60093 
312-446-1444 

PACIFIC COAST 

Mountain States 

Marvin Green 

Radio-Electronics 

15335 Morrison St., Suite 227, 

Sherman Oaks, CA 91403 

818-986-2001 
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IBMvs 



Although there are more than two computer 
Apple — always seem to dominate the headlines. 

machines 



When you talk to the experts, all you're going 
to get is confused. Most people who already own 

computers compare other computers to those 
they have. It's something like buying a new car It 
takes a bit of getting used to. If you're switching 
from a stick shift to an automatic you're going to 
have some adjustment problems. And the 
additional little gadgets on the new car will 
probably remain unused until you get accustomed 
to their being there! 

Got a keyboard with the legends printed right 
on the keys? Vbu might not like having the legends 
off to the top of the key on a separate insert. But 
once you get used to it, who knows? You might 
even learn to like it. 

What we're trying to say is that while a lot of 
information is available when it comes to making 
major decisions, we'd suggest that you do not 
base an important decision on a superficial factor 

Because most of us like to comparison shop, 
here's a good jumping-off place for you: 

Apple's Macintosh 

This personal computer will solve all kinds of 
problems for anybody from a school person to a 
business manager It comes with a mouse, and 
offers a 32-bit (internal architecture) 
microprocessor and bit-mapped graphics. Vbu get 
many of the advantages of the Apple 32 
supermicro at an excellent price. 

Apple's Liso 

There are three, count 'em, three Apple Lisa's. 
The Lisa 2, the 2/5 and the 2/10. If you want 
Apple, and want more Apple than you can get in 
a Macintosh, go for the Lisa series. Again, the more 
Lisa you get, the better off you will be, so we 
advise investing the most you can afford to make 
your first expense your last. All the Lisa's come 
with a mouse, and as you'll see from the 
specifications, they keep getting more and more 
powerful... 





TABLE-) 




Apple Macintosh 


Microprocessor 


MC68000 


Memory 


64KROM128KRAM 


Disk drives 


One 3V4 inch microfloppy 


Disk storage 


400K per disk 


Keyboard 


58-key detached (numeric keypad 




optional) 


Size 


9.7 (width) x 10.9 (depth) x 13.5 




(height) inches 


Weight 


16'/» pounds (without keyboard or 




mouse) 


Other comments Mouse, independent clock/ calendar, 




two RS-232/RS-422 serial ports, built-in 




video monitor, sound/voice generator 





TABLE 2 




Apple Lisa 2 


Microprocessor 


MC68000 


Memory 


16K ROM, 496K RAM 


Disk drive 


One 3"/s-inch microfloppy 


Disk storage 


400K per disk 


Keyboard 


76 keys with numeric pad 


Size 


18.7 (width) x 15.2 (depth) x 13.8 




(height) inches 


Weight 


48 pounds 


Other comments Three slots, two serial ports, one 




parallel port, built-in speaker with 




software-controllable tone generator 
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manufacturers, the same two — IBM and 
Let's compare what their most popular 
oiler. 





TABLE 3 




IBM PC 


Microprocessor 


8088 


Memory 


40K ROM, 16K (standard) to 256K RAM 


Disk drives 


Up to two 5%-inch diskette drives 




(optional) 


Disk storage 


160K per diskette 


Keyboard 


detached, with 6-foot cable. 83 keys, 




auto repeat 


Size 


20 (width) x 16 (depth) x 5.5 




(height) inches 


Weight 


21 pounds (without drives) 28 pounds 




(with two drives) 


Other comments Cassette I/O, five expansion slots, built- 




in speaker, BASIC interpreter. RF 




modulator or video monitor must be 




purchased separately 





TABLE 4 




IBM PCjr 


Microprocessor 


8088 


Memory 


64K ROM, 64K RAM 


Disk drives 


one 5%-inch double-sided drive 




(optional) 


Disk storage 


360K on a double-sided diskette 


Keyboard 


cordless infrared keyboard with 62 




chicklett keys 


Size 


13.9 (width) x 11.4 (depth) x 3.8 




(height) inches 


Weight 


6 pounds (without drive) 9 pounds 




(with one drive) 


Other comment! 


i Cassette I/O, two joysticks. Cord for 




keyboard is optional. Display is 40 




columns, 80 columns with upgrade 




that also increases RAM to 128K. (Both 




that upgrade and disk drive are 




included with the enhanced version. 




Connector for TV is optional, direct 




and composite video are standard. 




APPLE'S MACINTOSH (above) and IBM's PCjr— two new ma- 
chines generating a lot of excitement. 




IBM's PCjr. 

Many have taken to calling this "the Peanut," and 
it's a truly innovative unit with some features that 
tickled our fancy — like the cordless keyboard that 
is coupled to the system unit via infrared signals to 
provide a degree of freedom heretofore 
unavailable. It's an excellent, low-priced starting 
unit, and will do a workmanlike job for the small 
office or for the home. 

IBM's PC 

There are two PC's from IBM. The PC and the PC 
XT. Chances are that when you visit your local 
dealer, if you ask to see the/ it won't be long 
before he's selling you "up" to a PC or an XT. Both 
are excellent values, and sufficiently powerful to 
do any sort of job that you'd call on a desktop 
unit for There's a vast array of software available 
for both, and the specifications speak exceedingly 
well for these units. -4<D^ 
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a new variety of apple. 



Apple's long-awaited new business 
computer has arrived. Let's take a look at 
what it has to offer. 

MARC STERN 




■No one will know for some time the impact that the 
Macintosh will have on computer users and the 
computer industry — but we'd be willing to bet that it 
will have a major effect. The Macintosh, with its 
MC68000 microprocessor, icons, and mouse, (we'll 
explain shortly) may be an example of how all 
computers will be designed in the years to come. 

To be sure, the Macintosh isn't the first small 
computer to use the MC68000, For example, Radio 
Shack's Model 16, which was introduced a couple of 
years ago, and Apple's Lisa both use it. But the 
Macintosh is the first system to use the power and 
capability of that microprocessor in a computer that 
costs under $2500. 

Just what do you get for your 52500? You get the 
main unit, the keyboard, and the mouse. The main unit 
includes a 9-inch black-on-white display (512 x 342 
pixels), the microprocessor and related circuitry 
(including 128K RAM and 64K ROM), a 3.5-inch Sony 
microfloppy-disk drive that can store up to 400 
kilobytes; two RS-232/RS-422 serial ports, and built-in 
sound and speech hardware. That's quite a bit of 
power in a lightweight (17-pound) unit. 

Icons and a mouse 

Perhaps the most important features of the Macintosh 
are those that make it easy for almost anyone to use it. 
With the mouse (a desk-top "roller controller") and 
icons (graphic representations of a command or 
function), you can do a great many things without 
knowing the first thing about operating systems or 
command structures. All you have to do is move the 
mouse on the desk, and the screen pointer (cursor) 
moves to a picture (icon) that indicates the action you 
want to take. Then, you push the single button on the 
mouse and the system goes to work. 
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For example, if you want to open a file, you simply 
point to a file-folder icon, push a button on the mouse, 
and a file is opened. Or, if you want to create some 
text (provided the proper application program is in the 
disk drive) you then point to the appropriate picture or 
menu command at the top of the screen and you are in 
the text-processing mode. During this time, the 
computer is handling all the tasks without requiring you 
to remember any commands to control its operating 
system. 

That ease of use points the way the personal 
computer world is likely to go. It seems almost 
inevitable that the personal computer of the future will 
be easy to use yet powerful, it's likely the personal 
computer of the future will take only a few hours or so 
to learn adequately so you can use it for whatever 
purpose you have in mind. 

The Macintosh is a logical progression of the small 
computer-system. In the last decade, since the first, 
"primitive" microcomputers became available, the 
industry has advanced a step at a time from 4-bit to 8- 
bit to 16-bit and to 32-bit architecture. Each step in this 
progression has brought with it an increase in power 
and capability 

Eight-bit microprocessors, with their 16 address lines, 
can directly address a maximum of 64K (actually 2 16 or 
65,536) memory locations. However, that figure was the 
upper limit of its capability Some 8-bit-based systems 
do claim the ability to address more memory but they 
are using fancy memory and timing techniques (bank 
selecting) to achieve that affect. 

For its time and for most purposes, that was more 
than adequate for many computer users. It was a fairly 
simple setup, requiring only 16 address lines, eight data 
lines, and various control-bus lines. But that simplicity 
had its drawbacks, especial ly for systems and program 
developers, who just love more and more computing 
power The 64K limit of memory addresses and the 
relatively primitive level of instructions available limited 
them in what they could do. 

Fortunately, the 16-bit microprocessor began to make 
its appearance. Here is a device which can directly 
address more than a megabyte of memory (2 S0 bytes). 
Of course, it is a bigger, more powerful device. It uses 
20 address lines plus a 16-line data bus for its 16 
internal data registers, and lines for timing and other 
control functions. System designers and programmers 
can do a great deal more with it because not only can 
it support far more memory, it also has a richer 
instruction set. 

Although it was the type of device which could do 
cartwheels in the eyes of developers, it was also a 
device which required more support circuitry than an 
8-bit microprocessor. So, of necessity the motherboard 
in a 16-bit computer became much more complex. 

And that brings us to the Macintosh and its 32-bit 
internal architecture, the next step in the 
microcomputer revolution. Unlike its predecessors 
(such 8-bit devices as the Z80 or 8080 and such 16-bit 



microprocessors as the 8086/8088), the MC68000 is 
packaged in a 64-pin flat pack with 24 address lines, 16 
data lines, and 20 control lines. It has a 32-bit internal 
architecture (its has seventeen 32-bit data and address 
registers) and it has the capability of directly 
addressing 16 megabytes with its 24 address lines. 

Macintosh's only limitation at the moment is the 
amount of RAM available: 128K. Unless a program 
designer wants to move applications routines in and 
out of memory with constant use of the single disk 
drive (a second optional drive is available), most 
routines will actually be single tasks. When Apple 
upgrades the Macintosh to a promised 512K of RAM in 
the fall, then multitasking and true concurrency will be 
available. 

Still, Apple's unique way of handling input and 
output makes it seem as if Macintosh is capable of 
concurrency you are able to call up two concurrent 
applications under the main program and have them 
resident on screen, with one of the executing. Much of 
this is due to the fact that a large part of the 
Macintosh's operating program is stored in read-only 
memory and is called for by the disk-based 
applications program. Because it is, very little RAM is 
wasted holding the operating system and thus the 
entire 128K is available for use. 

But this is getting away from the point here which is 
that Macintosh 's microprocessor points the way to the 
future and it is a logical step in the microcomputer 
revolution. 

16 or 32 Bits? 

You might have noticed that whenever we said "32- 
bit," the word "architecture" always followed. Although 
Apple markets the Macintosh as a 32-bit computer, 
there are some who would debate that terminology 
preferring to call it, instead, a 16-bit computer The 
reason is the number of data lines. The 68000 uses 16 
data lines (rather than 32) to bring data to its 32 
registers. The result is that the device must make two 
16-bit fetches, which slows things a bit. However, once 
the data are inside the processing unit, they are 
processed in a 32-bit manner So what kind of 
computer is the Macintosh'? It is a 16/32-bit machine. 
The MC68000 uses special timing routines for data 



input, so it works nearly as fast as a true 32-bit 
microprocessor— although Motorola (the 
microprocessor's manufacturer) calls it a 16-bit device. 
For convenience, though, we'll continue calling the 
Macintosh a 32-bit machine. Just remember, we're 
referring to the microprocessor's interna! architecture. 

Macintosh comes with 192K of internal memory, 
which consists of the 64K ROM that stores many of the 
operating system primitives and device drivers, as well 
as other system and device calls, and 128K of RAM. 
Mass storage is via a 3,5-inch microfloppy diskette, 
which holds 400K of information on a single-sided 
double-density disk. 

When you open the system box you will find all of 
the Macintosh's memory and processing power is on 
one motherboard running along one side of the box. 
This board contains the CPU, RAM and ROM. It also 
contains the connectors for the mouse controller, as 
well as the connector for the optional external floppy 
disk drive. Further, it also contains dual serial ports to 
interface a printer and modem. The system also 
contains a built-in, battery-driven clock/calendar and 
the sound/speech generation chip. 

With the exception of the 68000 CPU and 
microfloppy diskette drive, the basic Macintosh outline 
is pretty similar to many other small computer systems 
on the market. But Apple has done something that is 
unique. For a better understanding of this, it's only 
necessary to take a look at the architecture of the 
system, as well as the user interface to see why 
Macintosh is innovative. 

Unique architecture 

At the heart of this system is the 68000 CPU and its ' 
memory In the Macintosh, the RAM data-output lines 
are connected to a different bus from that used by the 
rest of the system, increasing operating speed. The 
RAM has three different entry ways, each of which give 
the CPU, screen display and sound-generation 
hardware separate periodic access to the data and 
address buses so that sound, video and the current 
task that the 68000 is performing appear concurrently 
executing to the user: 

The ROM, which contains low-level graphics 
primitives, operating system routines, and user-interface 




THE MACINTOSH WILL NOT take up too much room on your 
desktop. Us "footprint" (not including the keyboard or mouse) 
is 10 10 inches. 




A VARIETY OF ACCESSORIES is available for the Macintosh, 
including an outboard drive, a numeric keypad, printer, 
modem, and carrying case. 
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routines, is directly connected to the system bus and is 
used only by the CPU. Because of the way its software 
is encoded and stored— in low memory locations — 
the ROM-based subroutines function as extensions of 
the 68000 instruction set and operate at system speed. 
Therefore, the ROM is always accessed at 8 MHz. 

Video memory appears as a linear array of 10,944 16- 
bit words of data. Because of the arrangement of video 
memory with the rest of the system, RAM access time 
slows to about 3.5 MHz during the horizontal video 
refresh period. That prevents video gl itches. 

A key to the Macintosh system, though, is the serial 
bus. It is through this bus that most peripherals will 
interface with Macintosh. It can run in two modes, the 
first using an external clock which allows data transfer 
at up to one megabit-per-second,- the second mode 
uses an internal clock and allows data to be transferred 
at up to 230 kilobits-per-second. That is the speed at 
which most peripherals will transfer their data. 

It is through this latter feature that Macintosh 
implements "virtual" slots. Rather than relying on 
conventional slots as has been Apple's policy with its 
tremendously successful Apple 11+ and lie lines, the 
company interfaces each piece of peripheral 
equipment in a daisychain manner off the serial bus. 
Each peripheral has its own power supply and will use 
the 230-kilobit data-transfer rate. 

While a closed bus might seem to be a 
disadvantage, virtual slots do have some advantages 
that become apparent. For starters, it means the system 
box can remain closed, thus preventing radio- 
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window near the top corner of the sereen. 

frequency interference (RFI) problems that have 
troubled many other manufacturers. Further, since there 
are fewer mechanical connections in a serial interface 
than on a typcial add-on computer card, there are 
fewer places where mechanical troubles can occur: 
And, since each peripheral -will use its own power 
supply the power requirements of the Macintosh can 
be kept low and stable, and the company doesn't 
have to worry about beefing up the supply to handle 
future peripherals. In that way, costs are kept down. - 
Finally for software developers, the virtual-slot system 
means that the memory map will always remain the 
same — there will be no peripheral cards inserted into 
memory that will change the mapping itself. Therefore, 
developers can be assured the programs they write 



will run, without worrying about whether company X's 
peripheral card will change things. 

One last feature of the system architecture is its 
simplicity Using programmable logic-arrays, large-scale 
and very large-scale integration techniques, Apple has 
been able to keep the IC package count to about 50. 
That not only helps to keep the computer's size and 
cost down, it helps to ensure reliability 

The user interface 

The second key to Macintosh's uniqueness is the 

user interface. It is simple to learn and easy to use. 
Rather than relying on the traditional operating system 
approach with its rather cryptic A> (or whatever) 
prompt, followed by the need for a command or series 
of commands, Apple has chosen the mouse and 
screen graphics and menus as the way someone will 
be able to access and use any of the applications 
which he may need. 

The windowing capability allows several documents 
to be displayed on screen simultaneously The 
windows can be moved, expanded or shrunk. This 
means that numbers, words and pictures can easily be 
cut and moved around and repasted elsewhere. 

Since Macintosh uses an unchanging memory and 
access format, all programs — will use the same 
command structure in the same way No longer is it 
necessary to learn and relearn new commands as new 
programs are acquired. This means that software 
designers are forced into standardization that is seldom 
seen in the microcomputer world. 

With the Macintosh, there's no more worry about 
learning long, complicated command strings or the like. 
And, rather than taking 20 to 40 hours to master the 
machine, Apple estimates it will take 10 or less. Also, 
the software allows the system to share files across 
several programs and it gives software developers 
direct access to its many features through a 
"developer's toolbox," 

Future trends 

What is in store for the future of Macintosh is still up 
in the air and several questions remain with it. Like it 
has done before, Apple has introduced a system that is 
totally incompatible with the systems it already has on 
the market — although it will "talk" with the Lisa (it is 
upward compatible — meaning that the Lisa can run 
Macintosh software, but not the other way around). 

Further, since there is no compatibility with the near 
industry-standard MS-DOS operating system and since 
there is likely to be none, there have been questions 
raised about its future in the business market. Also, it 
comes totally without software — not even BASIC is 
included when you buy it, so you must start adding to 
the system's price at the start. (Apple, however, will 
throw in word-processing and graphics software if you 
buy the computer within 100 days after its introduction 
date of January 24, 1984.) 

In conclusion, the future of the Macintosh is still 
unclear. Yes, many people and the company are 
ecstatic about the machine, but there is still some 
uncertainty around. Whatever the outcome, one thing is 
for sure, Macintosh's impact on the small computer- 
systems market is likely to be felt for years.-^O^ 
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YOUR KEY TO 

CP/M 



HERB FRIEDMAN 



Here's a CP/M primer that's perfect for beginners others who need to know about that 
operating system on a non-technical level. 



■It often appears that CP/M is the bogeyman of 
personal computing. Some colleges short on funds 
take in substantial extra income with rather expensive 
"How to use CP/M" adult education courses. Highly 
paid consultants- will come to your home or office any 
hour of the day or evening to give you personal training 
in CP/M. Magazine authors suggest you consult the local 
"CP/M expert" to work out your problems. And 
computer stores offer as an excuse to users who 
wiped out all traces of their software from a hard disk 
that "it's your fault if you misuse CP/M," 

Why is CP/M so difficult to use? In truth, it's not 
difficult at all; it's often easier to use than most of the 
so-called user-friendly operating systems. 

Most difficulties in using CP/M arise because the 
system has remained essentially the same while the 
hardware, the program software, and the type of 
person using the software has changed dramatically 
Many of the original CP/M concepts no longer pertain 
to how the modem personal computer is generally 
used. But once you understand CP/M in terms of 
modem hardware and software and your own 
technical level, you will find that it becomes a delight 
to use. 

What's CP/M? 

CP/M, an acronym for Control Aogram for 
Microcomputers, is only a disk operating system with a 
fancy name. It's primary purpose is to create disk files 
and then permit the user to use the files in any desired 
manner. For example, the output from a disk file could 
be directed to a printer, or another disk drive to make 
copies, or another computer, or a modem, or a paper 
punch— anything at all. 

On the opposite side of the coin, CP/M allows 
almost anything to be used to create the disk file. The 
input could come from a keyboard, a teletype 
machine, a CRT terminal, a card reader, paper tape — 
again, anything. 

Some of those devices and uses might sound 
strange because you have not heard of them or your 
computer has no previsions for them; and that's a good 
part of the reason some users have difficulty using 
CP/M. CP/M was never intended for the modern 
personal-computer or the typical person using it today 



The fact that it remains the leading 8-bit computer 
operating system is a testimonial to how well it was 
initially thought out, touching bases that hadn't even 
been thought of in the late 1970"s. 

CP/M was intended for a "personal computer" that, 
like the mythical kingdom of Camelot, lasted for one 
brief instant in time. It was written for a central 
computer to which other equipment — called 
"peripherals" — were connected. Depending on the 
particular installation the input to the computer could 
be from any of several devices such as a teletypewriter; 
a video terminal consisting of a keyboard and CRT 
display batch processor, a telephone line, a paper-tape 
reader, virtually anything. Similarly the computer could 
feed any number of devices, among them a high- 
speed line printer, slow speed letter-quality-printer, 
several disk drives, paper-tape punches, teleprinters, 
even another computer Hence, CP/M was designed to 
accommodate all those various peripherals, and 
numerous software routines commonly used by "data 
processing" technicians were built into CP/M so the 
user could easily use the peripherals. 

Today however, the typical personal computer rarely 
connects to that much hardware. Nor does the user 
need the software functions that go with the hardware; 
yet the functions remain in CP/M. If you call a function 
not implemented for your particular computer, either 
nothing happens, your information gets directed to 
places unknown to you, or the keyboard locks up. If 
you just don't use the features there won't be any 
problems. We'll cover what not to use a little later 

Also, the documentation was intended for the 
computer scientist/engineer/technician, and even some 
of them had difficulty understanding it. For many 
applications-oriented users of personal computers, 
inconsequential hassles become insurmountable 
problems because the user doesn't understand the 
technically-oriented documentation. 

To make life easier and simpler for those of you who 
aren't computer experts, and don't care to become 
experts, we're going to cover CP/M from a strictly non- 
technical applications-oriented viewpoint. Some of 
you will undoubtedly gnash your teeth and shout to 
the world "that isn't right." Gnash away! This short 
course in CP/M is intended strictly for those who want 
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to use their computer, not write the next multi- 
megabyte integrated word processor/spreadsheet/ 
graphics program. 

Note: To avoid confusing computer keyboard 
commands, the punctuation — the periods, commas, 
colons, etc— which are by normal convention located 
within parentheses will be shown outside the 
parentheses. 

Drives and user areas 

As stated earlier, CP/M is a disk operating system. It 
will write and read disk files on any of up to 16 
individual or "dual identity" disk drives which are alpha 
labeled as 'A:", "B:", "G", etc. The colon (":") is part of 
the disk drive hardware identification,- without it CP/M 
has no idea what you are talking about, and the lack of 
the colon is the reason why what should be an 
ordinary copy command can result in inaccessible disk 
files. While a disk drive can be assigned any letter 
(within reason), because of the way modern personal- 
computer software is written, the main drive, the so- 
called primary default drive, is always A: and the 
second drive is always B;You could have your second 
drive designated G but a lot of commercial software 
wouldn't have the vaguest idea what to do. Unless you 
modify the software that is the way it must be done; 
otherwise, you will end up with software that won't 
run, or software that simply erases it's own records. 
(Self-erasure is very common to hard disks where A: 
and B: are the same disk mechanism.) 

Take note that some programs permit the user to 
eliminate the colon when specifying disk drives, and 
some so-called "utility" software permit the user to use 
CP/M without the colon. Using a colon at one time and 
not at other times causes more problems than the 
convenience is worth because omitting a colon at the 
wrong time can "crash" (ruin) a file. Try to do it CP/M's 
way at all times — use the colon even if you don't have 
to. 

The basic CP/M system that handles the filing and 
retrieval of disk data has several inherent command 
functions. The most commonly used command is dir 
(for "directory"), which will cause the display device to 
show a directory of the disk files. The directory can be 
"keyed" so that only a desired group of files appears at 
any one time. 

One of the attractive features of CP/M is that it can 
create up to 16 individual "user areas" on a single disk 
that are keyed to individual directories for each user 
area. "User area" is essentially an invisible tag applied 
to one or more disk files, and the computer always 
"comes up" in user when CP/M is first booted up. 

You enter a user area from the command line — when 
the A>" shows on the screen — by typing user i, user s, 
etc. Since the computer automatically comes up in 
user 0, the command user need be entered only 
when leaving some other user area. 

User areas work this way: Assume your disk drive will 
record 200K bytes of data. Any program written to the 
disk is placed in the user-0 area and a dir command 
will display a listing for all the disk files. If all the files 
were simply written to the disk, the directory would 
appear as shown in Fig. 1. But let's assume you don't 
want the directory listing cluttered with a string of 
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FIG. 1— THIS TYPICAL DIRECTORY display shows the CP/M 
utilities, MBASIC and its files, and a Cardfile database with 
its files. 

unrelated files; you would like them arranged into 
homogeneous groups. For example, you would like 
only the CP/M utility programs— PI P, STAT and XDIR— to 
be available on boot up, with MBASIC and all its 
related programs with the .BAS extension listed 
independent of both the CP/M utilities and the 
database program with its individual data files and 
prompt screens. Figure 2 shows how only the CP/M 
utilities would be displayed. 



DIR 
A: PIP 
A> 



COM 



STAT 



COM 



XDIR 



COM 



FIG. 2.— THIS IS HOW we would like the computer to "boot 
up," with a DIR showing only the utility files. 

What you can do to avoid the clutter is to tag each 
individual file by assigning it a user area tag. As shown 
in Fig. 3, we could place the MBASIC file and its 
programs in user-2 area by first typing user 2. Anything 
done from here on will have the user 2 tag, so if we 
now move (write) MBASIC and its related programs to 
the disk they will all have the user 2 tag. All programs 
created by MBASIC will also automatically get the user 
2 tag. 
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FIG. 3— MBASIC AND ITS FILES should have their own 
exclusive tagged directory. 

To keep our database files separate we might give 
them a user 5 tag. From the 'A> " command prompt we 
type user 5. Everything we do will now get the user s 
tag. If we write our database, in this instance Cardfile, 
to the disk, the program and all its generated prompts 
and files will be tagged user s(see Fig. 4). 



USER 
A>DIR 
At PIP 
A> 



COM I CARDFILE COM ■ CARDFILE PRM I CARDFILE DAT 



FIG. 4 — A DATABASE PROGRAM, such as cardfile, and its 
files could similarly have its own tagged directory. 

If you now go back to the "boot up" condition by 
typing user 0, you would see only the CP/M utilities, as 
shown in Fig. 2. 

In Fig. 2, the computer has been "booted" so it 
"comes up" automatically in. the the user area and a 
DIR command produces the response no file. In Fig. 3 
the computer has "come up," we have first entered 
user 2 and then dir. Notice we have a directory listing 
of MBASIC and its files. In Fig. 4 we have entered user 5, 
then dir, and we get only a directory of the Cardfile 
files. 

There is normally no way a single DIR command will 
list files from other user areas unless special software 
has been provided, and this is not usually done except 
for the computers with hard-disk drives such the 
Kaypro 10. Kaypro provides a special directory program 
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that will list all files regardless of their user area. (There 
are available special utility programs that simplify 
getting directories and moving from user area to user 
area, but they are a subject for another time.) In fact, 
because hard-disk drives contain so many files it's 
often difficult to locate a desired file unless they are 
organized in homogeneous user area. In fact, a full 
directory listing for the software that comes bundled 
with the Kaypro 10 would take almost four full screens 
to display That does not include any user-generated 
files. Using user areas simplifies loading programs — it's 
certainly a lot easier to locate and use the desired files 
from a user area than trying to dig them out from the 
"full directory" 

While the user areas are often a decided 
convenience you must keep in mind that the user area 
on the default drive, the control drive determines the 
user area on all other drives. If you copy a program 
from drive A: to a disk on drive B:, or G, or whatever, it 
will be copied to the same user area from which it 
came. Same thing if B: is the default drive. Often, the 
user will be in a user area, say user 4, and copy a 
program to a backup disk in drive B-.. Sometime later; 
forgetting that "a user area was used during the backup, 
the user calls for a DIR on the backup disk and the 
screen shows no file, because DIR checks the area of 
B: and the files have the user 4 tag. 

In Part 2 of this series we'll show how to move 
programs between user areas. For now keep this point 
in mind: It is easy to move files from any user area into 
the one being used. It is difficult, often almost 
impossible for a non-programmer to move a file from 
the assigned user area into any other because the 
original CP/M made no provision to do it easily 

Utilities 

Because CP/M is a "universal" program it is always 
specifically enhanced by the computer manufacturer 
for a particular computer. That is done through special 
utility programs that are supplied with CP/M, as well as 
by utilities supplied by Digital Research, the outfit that 
wrote CP/M. Some are invaluable for day to day work; 
others can cause the total destruction of the disk files if 
used by a non-programmer — they shouldn't even be 
on the average user's work disk because they were 
intended for computer scientists, technicians, and 
programmers. The TV technician using a personal 
computer for business, the dentist keeping patient 
records, the service shop using a spreadsheet program 
for financial projections, and the wheeler and dealer 
doing stock transactions from home have rare or no 
need for some of the supplied utilities; again, all they 
can do is damage the disk data or confuse the user. 

The Digital Research utilities are; ASM, DDT, ED, 
LOAD, DUMR STAT, EXSUB, SUBMIT, SYSGEN, and PIP 
ASM is an assembler for those who write assembly 
programs; you probably don't need it so erase it from 
your working disk (not from the master or backup copy 
of CP/M). DDT is also for software experts and is used 
primarily to modify program code. Normally it can also 
be erased from the working disk; but even if you 
haven't the vaguest idea of what DDT is all about, it is 
required one single time if you want to use user areas. 



In Part 2 we'll give you a short seven-statement routine 
for DDT that you don't have to understand at all, but it 
will open up user areas to you — and then you can 
forget all about it. 

ED is a rudimentary line-oriented editor that wasn't 
even good in "the good old days/' kill that one also. 
LOAD and DUMP are also for computer science types; 
you will probably never use them so kill them from the 
work disk, SUBMIT is a way to automatically link 
commands, as is XSUB. Many software houses supply 
their programs in SUBMIT or XSUB format under a 
different name. For beginners and application-oriented 
users it's best to avoid those programs until it's you 
who are the local CP/M expert. 

SYSGEN is the program that is used to place the CP/ 
M system on other disks. Leave it on the work disk. 
STAT means "statistics." It will tell you almost anything 
you want to know about a disk or the programs stored 
on the disk, such how much free space is available on 
the disk; how much disk space a program takes up (or 
needs if you're making a copy); the devices connected 
to the computer; the condition (setup characteristics) 
of the devices. STAT is important, and you should 
hands-on experiment with it until you can use all its 
"bells and whistles." 

PIP — an acronym for Peripheral /nterchange 
Program— is the utility that moves files from place to 
place and it is the keystone of CP/M. Unfortunately PIP 
works on two levels; very-easy-beginner and difficult- 
to-understand mumbo-jumbo technese. (Technese is a 
language whose purpose is to insure that outsiders 
don't understand what's going on. For example, social 
workers speak technese, educators speak technese, 
etc.) In Part 2 of this series we will cover PIP strictly on 
the beginner level. Be prepared to follow along "hands 
on" because you'll be the focal "CP/M applications- 
software expert" when you're finished. 

The manufacturer's utilities generally include some 
form of CONFIG (configure) utility and either a FORMAT 
utility or a COPY utility that will either format a disk or 
copy one complete disk to another disk. That should 
be on the same work disk as SYSGEN. The command 
FORMAT (or FORMAT through the COPY program) 
places invisible magnetic "tracks" and other information 
on blank (new) diskettes so they can be used to store 
disk files. You cannot store information until a disk is 
formatted. If the disk isn't formatted there is no 
personal computer using any operating system that will 
know the disk exists. That is a point often forgotten, if 
ever known, by many "toy store" computer 
salespersons. 

The CONFIG program is a means whereby the user 
can assign different technical attributes to various 
"ports" — the connections for a printers, modem, or 
whatever It is generally not needed on the work disk 
since once CP/M is configured, meaning "set up" for 
particular hardware or software there is rarely any need 
to change things. 

If the manufacturer provides other utilities they are 
generally intended for his particular computer, or 
specific software, and aren't really part of CP/M, 

Next time, we'll PIP and STAT through several disks 
and user areas. Be prepared by having a few 
SYSGEN 'ed disks available. ^CD^ 
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Upgrade 

Your Budget Printer 




Many low-priced printers can be easily upgraded to give them new features and greater 
flexibility. Here's a look at some of the upgrade kits currently available for two of the most 
popular of those printers. 



HERB FRIEDMAN 

■If you have been into personal computing from its 
"hobbyist" days, or have built your system on a tight 
budget, it's odds-on that you have either an Epson 
MX-80 matrix printer or Smith-Corona TP-1 (or TP-2) 
daisy printer. Either, or both, have probably given you 
years of trouble-free service, but lately you find that 
more and more software can't be used with your 
printer, or you want to upgrade the computer but find 
your printer can't quite hack it as an up-to-date printer 
with the new computer hardware. 

Essentially what you have is still functional 
equipment that's been made obsolete by modern 
software, or by modern uses for a personal computer 

The Epson MX-80 printer, which could be used with 
any computer having a Centronics-compatible parallel 
printer output, was intended primarily for the Radio 
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Shack TRS-80 Model 7, the most popular computer of 
its day, hence the MX-80 featured a Radio Shack 
graphics mode. Much of the modem software, 
however, is written for the graphics mode of the newer 
MX-80 printers, which has the graphics capability for 
the present most popular 8-bit computers, the Apple // 
and He. Even if the software is for other than Apple 
computers the graphics will most likely be intended for 
the graphics capability of the most recent version of 
the MX-80. 

The MX-80 (and its clones such as the Texas 
Instruments and IBM printers) accommodates only 
tractor-feed paper If you want to print on single sheets, 
such as letterhead, the only way to do it is to use a 
special plastic tractor/pin feed "carrier/' some of which 
are prone to damage the prmthead when pushed 




THE FINGERPRINT assembly snaps into ROM socket 1B, while the ROM that normally 
goes in that socket is installed on the Fingerprint assembly. 





AN ADHESIVE MYLAR LABEL you affix to the front of the 
printer lists the new functions provided by the Fingerprint. 



TO ADD the Micro-Grip single sheet feed to the MX-8Q you 
simply remove the collar securing the drive bar on the left 
side. 



schedules, even business stationary — which includes 
letterheads and envelopes. To insure precise alignment 
of the printing, continuous forms must be tractor or pin 
fed. 

So what we have is a popular tractor-feed matrix 
printer that needs at least new graphics capability and 
the ability to feed single sheets, and a daisy printer that 
needs a tractor feed in order to accommodate 
continuous forms. Let's see what we can do to satisfy 
those important needs. 

Upgrading the printers 

Regardless of why you purchased the A4X-S0 or TP-1 



in the first place, user-installed retrofit kits are available 
that will upgrade either printer to accommodate 
modem needs. While some of the retrofits are better or 
more convenient than others, we know those 
discussed here will really work exactly as promised 
because we actually tried them out. 

The first of the user-installed MK-80 retrofits was 
Epson's own Graftrax, which consisted of three ROM's, 
two of which plugged into empty sockets in the base 
of the printer while the third replaced an existing ROM. 
Among other things, the Graftrax upgrade provided for 
dot-addressable graphics, itatlics printing, and even 
more important, backspacing. It was terrible 
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EPSON'S OWN Grattrax-Plus upgrade consists of three 
ROM's supplied on a strip of conductive foam 




THE MICRO-GRIP single sheet upgrade kit. Its use does not 
interfere with tractor operation. 




THE FINGERPRINT module plugs directly into an Epson 
ROM socket. The existing ROM is moved to the empty 
socket on the board. 



through the printer mechanism. While the original 
MX-80 has a host of features such as compressed or 
enhanced printing it lacks a backspace, which 
precludes underscoring from some of the less 
expensive (but otherwise excellent) word processors 
that are available. 

The "letter quality" Smith-Corona daisy printer TP 
family which consists of the TP-1 and the newer TP-2, is 
the "buy of buys" when it comes to letter-quality 
printers for home-and-family and small businesses. The 
TP-1 was the first under-51000 daisy printer, which by 
early 1984 was selling for as little as $250. Thousands 
upon thousands of personal computer users who 
could not otherwise possibly afford a letter quality 
daisy printer struck gold in the TP-VTP-2 — the price 
might very well be the reason you decided to get a 
letter quality printer even though you already had a 
matrix printer (If a type 251 ribbon is used — which was 
not mentioned in the early documentation — the TP-1 




THE PASSIVE TRACTOR FEED upgrade kit for the Smith- 
Corona printers. The main section is supplied as a 
complete assembly. 




EPSON TELLS YOU to work on the printer with the cover 
attached, but don't do it— "pull the plug" instead. 




THE THREE ROM sockets located in the base of the MX-80 
printer, if you have an original MX-80 two of those are empty 
and one is filled. 



can produce "camera ready" print quality the equal of 
machines costing well over $1000 because it is 
essentially the printer end of a Smith-Corona electronic 
typewriter with an accessory interface for computer 
output.) 

The problem with the TP~1 and the TP-2 is that they 
were intended for single-sheet documents such as 
business letters, etc., which is logical because it is 
really the printer mechanism from a typewriter. But 
today much modern software is intended for 
continuous forms printing, such as checks, labels, IRS 
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SLIDE THE ORIGINAL plastic paper guide roller from the 
driver bar and slide the two Micro-Grip rubber rollers on the 
bar. Then replace the collar. 




ATTACH THE PRESSURE roller assembly to the paper bail 
and the single sheet retrofit is finished. 




A SINGLE SHEET being printed by the MX-80. Be certain 
the pin-feed mechanisms are against the sides of the paper 
it feeds straight, 

backspacing because the printhead returned to the 
extreme left and then advanced for each backspace, 
but it was adequate for general word processing: 
underscore, kernins, etc. Unfortunately, a graphic 
printout would cycle the head continuously until the 
drive motor could be heard slowing to a crawl. 

The latest retrofit available from Epson dealers is 
Graftrax-Plus, which sives your old model MX-80 the 
advanced features of the latest model. Anions the 
Graftrax-Plus highlights are the Apple-compatible 
graphics (no more Radio Shack Model 1 graphics); a 




WHEN WORKING ON the Smith-Corona TP-1, you cannot 
separate the casing top because the leads to the fan are too 
short. 




IT APPEARS TO BE permanently installed, but the tractor 
mechanism goes on and off in seconds. 




SLIDE THE SUPPLIED GAUGE— actually a notched rod— on 
the drive bar, tighten two screws, and the tractor assembly 
is adjusted for use. 

true backspace that puts graphic printouts in high gear 
and relieves the strain on the printer's printhead-drive 
motor; a "fine print" that can be used for superscripts 
and subscripts; automatic perforation skipover (no 
more program listings printing on the perforations); and 
a continuous underscore that can be turned on and off 
from within a program or word processor (A 
continuous underscore is formed simultaneously with 
the character; the head does not backspace for the 
underscore.) 
The Graftrax-Plus retrofit kit consists of three ROM's 
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and the latest Epson-with-Graftrax printer manual — 
which explains all the "bells and whistles." The 
Graftrax-Plus retrofit has the same kind of installation as 
for the original Graftrax upgrade — just plus the ROM's 
into the correct sockets. One "caveat" however: The 
Epson instructions leave the top of the printer attached 
when you open the printer by separating the top and 
bottom; it has you delicately balancing the cover on its 
end. If you look closely you'll see the wires to the 
switches in the cover are attached through a connector 
Mark the orientation of the connector with a pencil or 
pen and then separate the connector and put the 
cover in a safe place until you're finished. 

Pushbutton control 

As long as you have the printer open consider a 
retrofit called Fingerprint (Dresselhaus Computer 
Products, 837 E. Alosta Ave., Glendora, G\ 91740), 
which allows the three printer control pushbuttons to 
also program ten operating modes: compressed print; 
double-wide; emphasized; double-strike; perforation 
skipover; left margin indent; 8 lines/inch spacing,- 
itallics, and fine print. For example, just touch the 
printer's on-line button twice and the printer shifts to 
compressed type without any commands from the 
computer. 

Fingerprint is supplied on a small printed-circuit 
board that swaps for the ROM in a socket 1B, the one 
that's replaced in the Graftrax retrofit. Instead of 
substituting for the ROM in socket 1B, install the Graftrax 
ROM in the Fingerprint socket and then snap the 
Fingerprint assembly into socket 1B. you clip two 
attached Fingerprint leads where indicated and you 
now have both the Graftrax and the Fingerprint retrofits, 
and with virtually no extra effort required on your part. 

Single sheets 

If you quit now you'll have one heck of a matrix 
printer, but you can go one step farther and add a real 
single-sheet feed by installing a Micro-Grip Friction 
feed (Bill Cole Enterprises, Box 609, Wollaston, MA 
02170). The Micro-Grip retrofit does not interfere with 
the tractor operation, but it does permit single sheets 
to be fed directly through the printer without the need 
for a plastic carrier 

The Micro-Grip kit consists of three components: 
two rubber rollers that replace the existing Epson 
paper guide roller (which is sandwiched between the 
two tractor pin feed mechanisms), and a rubber-roller 
pressure assembly that clamps to printer's paper bail — 
the bar that holds the paper down for printing. 

To install the Micro-Grip retrofit it is necessary to very 
slightly dismantle the printer's feed mechanism so the 
rubber rollers can be fitted to the tractor-drive bar 
(instructions are provided in the kit). It is, however, a 
minor disassembly and the whole installation shouldn't 
take more than 10 or 15 minutes. Just be certain you 
don't push or bend anything while you are doing the 
work — do everything very very gently 

When you see the Micro-Grip installed you won't 
believe it will work, but it does. The only problem is 
the paper tends to skew, and the instructions on how 
to "fine tune" the paper feed really don't do much of 
anything, you'll spend more time fussing with the "fine 



tuning" than printing. Just ignore the "fine tuning" 
instructions. Instead, gently slide the tractor pin-feed 
devices against the sides of the paper and apply their 
locks, thereby locking them in position against each 
side of the paper The pin feed assemblies will guide 
the paper so it rolls through nice and straight. The 
adjustment of the pin-feed mechanisms are 
"permanent" as long as you keep using single sheets. To 
use continuous form tractor paper you simply slide the 
two rubber rollers to the side and reset the tractors, or 
leave the rollers where they are and pull the paper bail 
(with its roller) away from the paper; the Epson will 
print on continuous tractor feed forms just as well 
without the bail. 

Installing a tractor feed 

The tractor feed upgrade for the Smith-Corona 
TP-VTP-2 isn't really a retrofit because it does not really 
become a permanent part of the printer, it can be 
easily removed in seconds. The tractor feed 
mechanism, which is available from some (not all) 
Smith-Corona dealers and the Smith-Corona service 
centers is a "passive" tractor feed, meaning it's really a 
guide that insures precise registration even though the 
paper is really driven by the normal platten 
mechanism— just like a single sheet. 

While installing the tractor feed upgrade can be a 
user-performed task, Smith-Corona does not provide 
the first three pages of the documentation with the kit; 
the pages that show how to do it yourself. Smith- 
Corona service centers will do the installation for $10 if 
you deliver the printer to the center; 

What's missing are these instructions. First, remove 
the casing top by loosening two screws at the top 
front and then prying the top out of the three clamps in 
the base, thereby separating the casing top from the 
base. The three clamps are across the rear of the base; 
you'll need to use a large screwdriver as a pry bar and 
you'll swear you're breaking the case but that's what it 
takes to release the three clamps at the back of the 
casing. Don't disconnect any wires even though they 
are short; just flip the cover up. 

Use common sense and remove the combination 
dust cover and paper rest, and install the supplied 
black metal strip (which is called an "electronics 
cover") so it spans the two screws that originally held 
the paper rest's pivots — remove the rest with its pivots. 
Remove the hinge-screws that hold the paper rest to 
the casing top. Drive out the hinge pins into which the 
screws fit and gently drive in the new, supplied, hinge 
pins with a small soft-face hammer — or the back end 
of a screwdriver That's it — reassemble the cabinet. 

The supplied documentation shows how to install 
and adjust the tractor mechanism itself, all of a 10 
minute job at the very worst. A special gauge is 
provided in the kit for alignment of the tractor 
mechanism. The whole project looks much more 
difficult than it is. Actually separating the back of the 
casing top from the base will be the most difficult part 
of the upgrade. 

With the tractor-mechanism upgrade the TP-VTP-2 
can accommodate either single sheets, tractor-fed 
sheets, or tractor-fed forms and labels. As with the 
Epson retrofits, you lose nothing; you only gain. 
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NO WRONG NUMBERS 
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TABLE 1— JUMPER POSITION 


Desired Code 


Pin Number, IC2 


Number 




2 


4 


3 


7 


4 


10 


5 


1 


6 


5 


7 


6 


8 


9 


9 


11 



TABLE 2— R14 AND R17 




SETTINGS 




Desired 


R1 4 Setting 


R17 Setting 


Code 


(Read at TP2) (Read at TP1) 


Number 






1 


697 Hz 


1209 Hz 


2 


697 Hz 


1336 Hz 


3 


697 Hz 


1477 Hz 


4 


770 Hz 


1209 Hz 


5 


770 Hz 


1336 Hz 


6 


770 Hz 


1477 Hz 


7 


852 Hz 


1209 Hz 


8 


852 Hz 


1336 Hz 


9 


852 Hz 


1477 Hz 



know about the project. In that case, tell 
them to call during a certain time and 
leave the project turned off. If they be- 
come curious and ask why a particular 
time, simply tell them that's the only time 
you'll be home. 

You may also wish to have the project 
respond to some code number other than 
7. In those cases switchjumperJU I on the 
decoder board as shown in Table 1 and 
adjust R14 and R17 for the frequencies 
shown in Table 2. R-E 
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HOBBY CORNER 



continued from page 93 



counter, how does it compare with the 
reading on the receiver dial'.' Not so good, 
huh ' Let's see how far off it is. Tune to a 
station of known frequency (perhaps one 
of the WWV signals). Comparing the 
known frequency with the counter read- 
ing will show that the difference is the 
intermediate frequency of the receiver 
(probably that 455 kHz, again). 

Now, repeat the comparison with the 
receiver tuned to various stations on the 
different bands. Aha!... On some bands 
the counter shows a reading of 455 kHz 
above the station frequency and on others 
it's below. Make a note of which bands are 
above and which are below. Now you're in 
business, Don. Just add or subtract the IF 
from the counter reading and you will 
have an accurate digital readout of the 
tuned station's frequency. If the adding 
and subtracting is too much trouble, you 
can try your "'gimmick" capacitor on the 
output of the RF amplifier. Use only a 
very light coupling. It's almost certain 
that you'll need one or two broad-band 
amplifier stages to boost the signal 
enough for the counter. 

Those of you who do not have a counter 
may wish to refer to one of the ARRL 
publications for construction details of 
digital frequency readouts (see above for 
the ARRL address). It's not a simple piece 
of equipment to build. In fact, you may 
prefer to buy a counter and hook it up 
according to the above instructions. R-E 



COMPUTER CORNER 



continued from page 95 



ence. 

Once you discover whether or not you 
like it or whether it can be useful to you. 
you can make your decision as to what to 
do next. Most people really take to com- 
puters once they realize that they are not 
so mysterious. Very often they find that 
those low-cost machines just don't have 
the power or versatility for their needs, but 
that's really OK. Your next purchase can 
be one of the larger and more powerful 
machines. 

On the other hand, if you find that you 
really don't take to personal computers or 
that you can get along without them, 
that's fine! Since you didn't pay very 
much for the machine, you can put it on 
the back shelf with little or no guilt. Or 
you may want to give it away to one of 
your kids, a relative, or a friend to get 
them started in computing. In any case, 
now is the time to act. R-E 





CABLE TV 

Buy Direct & Save 



SUPER SPECIALS 

♦ IK! US i 

40 CHANNEL j£ 
CONVERTER 

s 2 gs5 

Advanced Solid State design and cir- 
cuitry allows you to receive mid & 
super band channels. Restores pro- 
gramming to Video Recorders. 

36 CHANNEL 
REMOTE CONTROL 
CABLE CONVERTER 

s 69 95 

JERROLD 400 

THE ULTIMATE CABLE TV 

CONVERTER 

60 CHANNEL 
INFRARED 
REMOTE 
CONTROL 

s 129 95 

Send $5 for Complete Catalog 



DIRECT VI DEO SALES 

P.O. BOX 1329 
JEFFEHSONVILLE, INDIANA 47130 

CALL 

1-S1 2.2824766 
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/ ■ 

The world of 

electronics 

gee-wizardry 





-YOURS FREE. 

32-pages of test instruments — from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50i for first class mail. 
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1 08 New South Road 
Hicksville, N.Y. 11801 
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Versatile Lab 
Power Supply 







0nl» $ 125°° 



• 0-30 VDC at 0-2A • Excellent Regulation 

• Ripple 8 Noise - 500 uV • Built-in Short- 
Circuit and Overload Protection 

Model 30Q2A features continuously 
adjustable current limiting and precision 
constant voltage/constant current operation 
with "automatic crossover.'' This lab-grade 
unit can also be used as a current regulated 
power source. 

Optional 10-tum voltage & current controls: 
$25 each. Add $3.00 for UPS shipping in 
Continental U.S. Check, Money Order or 
CO.D. accepted. Illinois residents add 6% 

sales tax. 



© 



ELECTRO INDUSTRIES, INC. 
4201 W. IRVING PK„ CHICAGO, IL 60641 

312/736-0999 



CIRCLE 44 ON FREE INFORMATION CARD 
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ACTIVE ^ 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 



New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 

electrical noise for maximum signal. 
Glvet excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
in. whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 
active antenna. Gain control. "ON" 
LED. Remote unit, 3x2x4 in. Control, 
6x2x5 in. 12 VDC or 110 VAC with 
optional adapter, 
MFJ-1312, $9.95, 

$19095. 
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Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
One year unconditional guarantee. 
Order today. Call TOLL FREE 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repalr info. TELEX 53-4590. 

ME I ENTERPRISES, 
lYirW INCORPORATED 

VBox 494, Mississippi State, MS 39762 4 
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NEW BOOKS 



For more details use the free 
information card inside the back cover 



THE HHC USER GUIDE, by Jonathan 
Sachs, Soft River Software, with Rick 
Meyer; Osborne/McGraw-HIH, 2600 Tenth 
Street, Berkeley, CA 94710; 192 pages, in- 
cluding appendicies, glossary, and index; 
6% x 9Vi inches; softcover; $14.95. 

The HHC is a portable computer manufac- 
tured by Panasonic, Quasar, and Olympia. It 
is distributed by Quasar Corporation and 
Olympia Corporation. An HHC from any of 
those companies can work equally weil with 
peripherals, software, and capsules dis- 
tributed by any of the other companies. (At 
the time this book went to press, the authors 
had no data on the availability of Olympia's 
specific peripherals and software, because 
Olmypia is the newest distributor of the HHC.) 

This guide presents easy-to-use operating 
instructions for the HHC multipurpose sys- 
tem. There is a complete description of HHC 
peripherals, including thermal printers, pro- 
grammable memory extenders, and video 
adapters, it discusses many of the HHC- 
packaged application programs, such as 
electronic mail, financial forecasting, time 
management, and sales-order entry. It also 
covers the HHC programming languages: 
MFJASIC, SnapBASIC, and SnapForth, the 
high-level language of the HHC's operating 
system. 

CIRCLE 121 ON FREE INFORMATION CARD 

THE BEGINNER'S BOOK OF ELEC- 
TRONIC MUSIC, by Delton T. Horn; TAB 
Books, Inc., Blue Ridge Summit, PA 17214; 
376 pages, including appendicies, glos- 
sary, bibliography, and index; 5 x 8)4 
inches; softcover; $12.95. 

This book tells how one can create one's 
own synthesized live or recorded sound using 
home-built circuitry or commercially available 
equipment. There is also an extensive listing 
of available electronic music recordings and a 
complete buyer's guide to commercial syn- 
thesizing equipment (modular, normalized, 
pre-set and computerized). 

Sound and acoustic principles are thor- 
oughly reviewed and there's a detailed look at 
sound sources for electronic music — oscilla- 
tors, noise generators, and recorded sounds. 
The reader is told how new sounds can be 
created by additive or subtractive synthesis, 
and the fundamentals of using filters, ampli- 
fiers, modulation, controllers, and other de- 
vices to manipulate musical sounds. There's 
also practical advice on setting up one's own 
electronic-music studio, 

CIRCLE 122 ON FREE INFORMATION CARD 

ELECTRONICS PROTOTYPE CONSTRUC- 
TION, by Stephen D. Kasten; Howard W. 
Sams & Co., Inc., 4300 West 62nd Street, 
Indianapolis, IN 46268; 398 pages, includ- 
ing appendicies and index; 5-3/8 x 7-1/4 
inches; softcover; S17.95. 

This book is concerned with construction 
techniques for converting schematics and 



ideas Into functional electronics prototype 
units. It is divided into four major parts: 

Wire-wrapping, deals with methods, 
boards, hardware, power supplies, and tools. 

Printed-circuit boards: covers double- 
sided PC boards, camera-ready artwork, 
photo-resist techniques, etching, electroplat- 
ing, soldering, drilling, assembly, cleaning, 
and protective coatings. 

Graphic Techniques: tells about pho- 
tofabrication, photographic principles, photo 
masks, darkroom equipment, screen printing, 
transparencies, 35mm photography, and 
35mm photographic reduction. 

Hardware packing: explains enclosures, 
parts layout, wiring, front panels, fabrication 
tools, machining holes, and cabinet finishing. 

CIRCLE 123 ON FREE INFORMATION CARD 

MAKING INFORMATION SYSTEMS WORK 
FOR YOU, by Trevor J. Bentley; Prentice- 
Hall, Inc., Englewood Cliffs, NJ 07632; 178 
pages, including index; 6 x 9 inches; soft- 
cover; S6.95. 

Trevor J, Bentley is one of the foremost 
authorities on management-information sys- 
tems today. As an accountant in years past, 
he often provided information that managers 
didn't know how to use Later, as a manager, 
he often received unneeded information. 

This book presents a formula for defining 
management's information needs. There is 
very little technical language, and the techni- 
cal aspects that are important were supplied 
by Irvine H. Forkner. The two authors together 
provide inside tips to help the reader better 
understand the use and value of information 
systems, plus practical advice on making the 
whole process run more smoothly. From the 
preliminary cost of owning and operating a 
system to information analysis and documen- 
tation, this book covers what the reader will 
need to know in order to get the best results 
from an information system. 

CIRCLE 124 ON FREE INFORMATION CARD 

COMMODORE 64 COMPUTING, by Ian 
Sinclair; Prentice-Hall, Inc., Englewood 
Cliffs, NJ 07632; 133 pages, including ap- 
pendix and index; 6 x 9 inches; softcover, 
S12.95 (also available in hardcover, 
§19.95). 

This book provides a clear, plain-English 
guide to BASIC programming on the Com- 
modore 64. From connecting your machine to 
your TV receiver to program design using 
color graphics and sound, the all-important 
information necessary for a working knowl- 
edge of what the Commodore 64 can do is 
provided. There is also step-by-step instruc- 
tion on how to convert programs written for 
the Commodore PET and how to use the 
CP/M option. 

The book is illustrated with examples that 
show how to do sprite graphics, color com- 
mands, and programming for sound. R-E 
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Software 
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New for our readers.,,, A mail order 
source of software from Apple 
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CONNECTOR CATALOG is 16 pages de- 
signed to help customers meet EMI/RFI re- 
quirements, including FCC Docket 20780. 
Catalog FCC-1 provides product descrip- 
tions, performance characteristics, electrical 
data, contact arrangements, mounting and 
terminations, assembly data, and tips on how 
to select and order the proper connector and 

black box" to meet your particular EMI/RFI 
requirements. 

Products are grouped by type in this cata- 
log, which features more than 45 black-and- 
white photographs of the D subminiature 
shielded D series, D subminiature transverse 
monolith filter connector, and extruded and 
die-cast shielded black boxes. Those prod- 
ucts have applications in computers and 
computer peripherals, electronic games, 
telecommunications, medical electronics, 
and business machines, where signals gen- 
erated are typically in the 10-kHz to 1000- 
MHz range. Free upon request,— ITT Can- 
non, 10550 Talbert Ave.. Box 8040, Fountain 
Valley, CA 92708. 

CIRCLE 131 ON FREE INFORMATION CARD 

ELECTRONIC PARTS CATALOG is 48 

pages, illustrated partly color, and covers a 
full range of electronics parts and supplies. 
Included among the products listed are such 
things as AC adaptors, battery chargers, ca- 
pacitors, DC adaptors, earphones, fuses, 
heat sinks, joysticks, meters, microphones, 
PC boards, power supplies, relays, semicon- 
ductors, LED displays, speakers, switches, 
telephone accessories, terminal strips, video 
accessories, wire, and many others. Free 
upon request.— All Electronics Corp., PO 
Box 20406, 905 S. Vermont Ave., Los An- 
geles, CA 90006. 
CIRCLE 132 ON FREE INFORMATION CARD 

SWITCH/DISPLAY MODULE CATALOG is 

12 pages and covers a line of decade Multi- 
count switches combined with display mod- 
ules. On-board decoders, memory, and other 
circuitry in TTL or CMOS logic make these 
switches suitable tor applications such as 
counting and timing measurements, genera- 
tion of selectable clock signal, and position 
control. Free upon request. — Interswitch, 
700 Airport Boulevard, Burlingame, CA 
94010. 
CIRCLE 133 ON FREE INFORMATION CARD 

"CONNECT IT" CATALOG is 8 pages in full 
color, describing Vaco's new solder I ess -con- 
nection program. The program includes new 
terminal packaging and displays, plus new 
terminal merchandising and sales aids, in- 
cluding a display poster, salesman's sample 
case, and catalog. 

Other new products introduced in this cata- 
log are ratchet crimping tools, 3-way vacon- 
nectors, and a new coax stripper. The catalog 
is free upon request. — Vaco Products Com- 
pany, 1510 Skokie Blvd., Northbrook, IL 
60062. R-E 
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MAILORDER 
CATALOG 

Tuners, 

amplifiers, | 

effects, 

keyboards, 

studio equi 

drum co mi 

easy to assemble kits, 

books &more.... 




name. 



address . 
city 



. state _ 



-zip 



Electronics, Inc. 

Dept. 5R , 1020 W. Wilshire Blvd. 
Oklahoma City, OK 73116 
-800-654-8657 9AM-5PM CST M-F_ 
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REQUIREMENTS 



GENERAL 
ELECTRIC 

TUBES 

'Ope, minimum 
may be assorted 




THORDARSON 
#VMT-08 

TRIPLERS 

mj. SK-3306. First line 
ooi ed premium quality. 

SQ95 each 



Call toll-free on our 24 

hour order hotline and ask lor 

your copy ul our new 92 page catalog. 



ELECTRONICS WAREHOUSE CORP. 
1910 Coney Island Avenue 

Brooklyn, N.Y. 11230 ' (212} 375-2700 
CALL TOLL FREE: (800) 221-0424 
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CONTROL COMPUTER 



continued from page 74 



about 1 5mA in the low state and about 
10mA in the high state. The output capaci- 
ty can be increased by using IC4, an open- 
collector Darlington array. The generous 
sink capacity of this device makes it 
handy for controlling relays. A snubbcr 
diode is included in the package, which is 
important if you will be switching any 
type of inductive load. Without it, the 
inductive kickback would cause intermit- 
tent problems when running a program 
(or it could destroy the computer out- 
right). 

Digital I/O— 8-bit port 

The next type of I/O consists of 8 paral- 
lel bits — often referred to as a byte-wide 
I/O port. The byte- wide port is a natural 
extension of the microprocessor data bus 
and, as such, it is the most convenient 
method of transferring .data to or from 
peripheral devices, such as printers, voice 
synthesizers, or BCD thumbwheel 
switches. 

Unfortunately, that's all we have room 
for this time. Among other things, we'll 
look at the byte-wide port in more depth 
in the next, and final, installment of this 
article. R-E 



OufcW°* e 

The Original— 

A First in the industry, with 
over thirty years of use by 
satisfied customers. 

Spray Pack Mark II 
gets into places of 
close tolerance and 
washes out the dirt, 
leaving a thin film of 
lubricant which lasts 
Indefinitely, with zero 
effect upon current 
capacity and 
resistance. 
Spray Pack Mark II 
has been tasted and 
proven in the Space 
Age and is still the 
finest fubri-cleaner 
available. It is quick, 
safe, effective - a 
MUST lor every tool 
caddy. 

Spray Pack Mark II 
is the best-priced 
lubri-cleaner. 

Available at Leading Distributors 
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NEW IDEAS 



continued from page 38 



of the IC3 . They are paralleled to provide 
enough current to drive IC4. an 
MOC3031 optically-coupled triac driver. 
When the triac is turned on, current will 
flow through the triac and the lamp or 
appliance that is connected to its termi- 
nals, turning it on. too. 

The touchplate can be made from a 
one-inch square piece of copper-clad 
board with a 4-inch piece of wire soldered 
to it. It should be connected to capacitor 
C2. as shown. Once you have it all to- 
gether, the next step is to make sure that it 
works. To do so. close switch SI (labeled 
cal) and connect a lamp to the load termi- 
nals. Now. apply power and adjust poten- 
tiometer R5 down from its maximum 
resistance until the lamp comes on. Bring 
your hand near the touchplate to insure 
that the lamp extinguishes. If everything 
is OK, open SI; the lamp should alter- 
nately switch on or off when the touchp- 
late ""switch" is activated. 

For safer and more stable operation, a 
low- voltage supply can be used (with RIO 
adjusted accordingly). However, it will be 
difficult to mount the switch behind a wall 
plate if you do that. 




DESCRAMBLER 
PASTS 

We stock the exact parts and PC Board for 

Radio Electronics February Article on Building 

your own Cable TV Descrambler. 

#701 PARTS PACKAGE . $29.95 

Includes all resistors, capacitors, diodes, transistors, 
integrated circuits, coils and IF transformers 

(BKAN-K5552AXX). 

#702PCBOAKD $16.95 

Etched and drilled silk-screened PC Board as shown 
in article. 

BOTH #701 & #702 $39.00 

Add $2.50 Postage & Handling 



VKA 




Q£ 



Orders only 1-617-339-6714 

€LECTROfllCS,MC. 

P. O, Box 52 
Cumberland, Ftl 02864 



The MOC303I triac driver was selected 
because of its low drive -current require- 
ments. The less expensive MOC30I0 can 
be used instead of the MOC303I if zero- 
voltage switching is not desired. In that 
case, resistor Rl I must be changed to 180 
ohms. Switch SI and resistor R9 are an 
optional aid and are used in setting up the 
threshold for operation. — Stephen Dit- 
binsfcY 



NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn S25. In addition, for U.S. residents only. 
Panavise will donate their model 333— The 
Rapid Assembly Circuit Board Holder, having 
a retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprinls of similar articles. I declare that the 
attached idea is my own original material and 
thai its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 



Title of idea 



Signature 



Print Name 



Date 



Street 



City state 

Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave. South, 
New York, NY 10003 



Zip 
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MARKET CENTER 



FOR SALE 



CABLE TV SECRETS— the Outlaw publication [he 
cable companies tried to ban. HBO, Movie Channel , 
Showtime, descramblers, converters, etc. Sup- 
pliers list included. Send S8.95 to CABLE FACTS, 
Box 711-R. Palaskala. OH 43062. 

RESISTORS W&V6WS%C.F. 3 cents, 1%M.F. All 
values . No m I nlrnums. Vo I u m e discou nts . Write J R 
INDUSTRIES, 5834-B Swancreek, Toledo, OH 
43614. 

SCANNERmonifor accessories— kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1R, Canon, GA 30520. 

ALAHM! VIC 20'64 CoCo Sinclair become 
$1000.00 burglar fire system. Cassette, documenta- 
tion (specify microprocessor) $29.00. Catalog 
$2.00 refundable. SKIDMORES H'NS, PO Box 
5097. Greensboro, NC 27403. Auto dialer with tele- 
phone book program $49.00 Commodore, Sinclair. 

DESCRAMBLERS for downconverters, high gain. 
Send S1.00. RB ELECTRONICS. PO Box 643, Kal- 
amazoo, Ml 49005. 

PICTURE flyer lists quality electronics surplus at 
low prices. Since 1970. Send for the last 3 Issues. 
STAR-TRONICS, Box BB3, McMinnville, OR 97128. 

THE Intelligence Library — Restricted technical in- 
formation & books on electronic surveillance, sur- 
veillance-device schematics, lock-picking, In- 
vestigation, weapons, identification docu- 
ments, covert sciences, etc The best selection 
available. Free brochures. MENTOR, iDept Z), 
135-53 No. Blvd.. Flushing. NY 11354. 

MILITARY communications radios: CPRC-26 Ca- 
nadian field radio, compact size, transceives 42-54 
MHz FM, 6 channels, with battery box, antenna, one 
crystal: S19.50, 2'S37.50 good condition. PRC-510 
backpack radio (Canadian version of U.S. PRC-10), 
transceives 38-54 MHz FM continuous tuning, with 
headset, antenna, battery box: S39.50. 2 577.50. 
ARC-27 aircraft guard receiver. 220-250 MHz AM 
single channel: $12.50 mint. R-108 receiver, 20-28 
MHz FM: $27.50 mint. 45-day replacement guaran- 
tee. Schematics included. Add $5<unit shipping. 
BAYTRONICS, Dept. RE. Box 591, Sandusky. OH 
44870. 

CABLE TV equipment, notch filters for "beeping" 
channels. Information $1.00. GOLDCOAST, PO 
Box 63'6025 RE, Margate, FL 33063. 



®GBE@Q electronics 

ORGAN & PIANO KITS 




DIGITAL 

RS232 

Interface 

For Free Sound Info 
Call 1-800-233-3865 
or write WERSI USA 
Dept. M 8 P.O. Box 5318 
Lancaster, PA 1 7601 



OVER 1200 electronics parts, kits, and computer 
products. Lowest prices. Send $1.00 (redeemable) 
tor catalog. Stamp brings flyer. DAYTAPRO ELEC- 
TRONICS, 3029 N. Wilshire. Arlington His,, IL 
60004. 



Worlds Most Remarkable Radar Jammer! 




Oman ipwd rad* gum irt dmcts to mad out yout choice dtnhtra 
ptrcuntigt of you tma *f**a when in lutamiiic madtjiwnpir Your 
•pHd: 7G mph., dm nwdt «t to? 7$?t. sp«ed tapliyed — $? mpty or 
'im aptod SMI you dut in whtn m Tiununl mod* Trmumti only *n Km 
pf-«eneeoi^^r4d^\o/^nanuaj-o*«*soe. QpefawjaitatflXirtl 
Rbmrit. WAflNHG- Ttit device dncrted in rtus hMuwta net itgif tar 
u*t *s*ns poticefaddr ( ind fc* nof FCC tppfowd- 
For CumpWv ttenfure kAd &&n pjcfcitp smd &*.* 35 Iff 

Ph.llip* Inttrument Do«Jgn Co. Inc. 

9560 S.W 94rt*jr Blvd,, Stiita'HttS 

Portland. Or»flon B7219 



ELECTRONIC surveillance! Incredible manual, 
"Homebrew Bugging" reveals secret techniques 
used by professionals [schematics included)— 
515.00. Send $3.00 for catalog. A.T.1.5,, Dept. R h 61 
Gatchell St.. Buffalo. NY 14212, 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 
TACT UPON REQUEST.' 

met Send today for FREE Copy 0l 

NEW CATALOG WS-84! • Address: Dept. RE 



FAIR RADIO 5ALES 

intfi E EUdEKA • Bo« UOS • LIMA OHIO • 45801 



To run vour own classified ad, put one word on each of the Unas below and send this form along with your check 

for $2.15 per word (minimum 15 words) to; 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $20.00. 
( | Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 
( ) 

Special Category: $20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
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10 



11 
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15 



16 
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PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services). 

S2.15 per word prepaid {no charge for zip code).. .MINIMUM 15 WORDS. 5% discount for 6 issues, 

10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.50 per word 

prepaid. ..no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 20c. 

per word. All copy subject to publishers approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 

WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PEHMANENT 

ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding 

the date of the issue [i.e., August issue closes May 20th). When normal closing date falls on Saturday, 

Sunday, or a holiday, issue closes on preceding working day. 
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FORTY-nine educational electronics kits with 

self-learning project manual. Details $2.00 refunda- 
ble with order. TRIANGLE ELECTRONICS, 89 
Arkay Drive, Hauppauge, NY 11788. 

RF parts/Motorola transistors, MRF454 $16.50. 
MRF455S13.50. Catalog available. RF PARTS CO., 
1320 Grand, San Marcos, CA 92069. (619) 744- 
0720. ' 

UP to $500.00 perrnonth. Sell computer software in 
your home. Write to: COMPUTER SERVICES, PO 
Box 7748, Tucson. AZ 85725. 

CABLE-TV products J errold. Hamlin, and Oak con- 
verters. Send $3.00 for information. ADDITIONAL 
OUTLET CORP., 111 E. Commercial Blvd., Ft. 
Lauderdale, FL 33334. 

RECONDITIONED test equipment. $1 .00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806. 



7,000,000 tubes, 6000 different types. World's 
largest inventory. Free catalog. UNITY ELEC- 
TRONICS, Dept R. PO Box 213. Elizabeth, NJ 
07206. 

POLICE code unscramblers, other scanner ac- 
cessories, telephone recording device, DNE, Inc., 
Rl. 7, Box 257, Hot Springs. AR 71901 (501) 
623-6027. 



WRITE FOR 



SyVlcGEE'S 

SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

W.: 1 (816) 842 50*2 
1901 MCGEE STREET KANSAS CITY. MO. 64106 
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The One Stop Electronic Shop ! 
Call Toll FREE 1-800-343-0874 

in the United States: 



Mail Orders 

P.O. Box 8000 
Westborough, Mass. 
01581 

(Mass) (617) 366-0500 

In Canada: 



Boston 

133 Flanders Road 

Westborough, Mass. 

01581 

(617) 366-9684 



Seattle 

13107 Northup Way 
Bellevue, Wash. 
98004 
(206)881-8191 



Montreal 

5651 Rue Ferrier 
Montreal. Quebec 
H4P 1N1 
(514) 731-7441 

Ottawa 

1023 Merivale Road 
Ottawa, Ontario 
K12 6A6 
(613) 728-7900 



Toronto 

14 Carlton Street 
Toronto, Ontario 
M5B 1 K5 
(416) 977-7692 
Calgary 

3220-5th Ave. N.E. 
Bay 2 

Calgary, Alberta 
T2A 5N1 
(403) 235-5300 

Visit your nearest Active store, call, 
the Reader Service Card for your copy of 



Downsvlew 

86 St. Regis Cr. N. 
Downsvlew, Ontario 
M3J 1Y8 
(416)630-0400 
Vancouver 
3070 Kingsway 
Vancouver, B.C. 
V5R 5J7 

(604) 438-3321 

write or circle 
Active's new catalog. 



£$ MULTI-CHANNEL 
* MICROWAVE 

Complete Antenna Systems from ! 69 95 

Full 800 Mhz Range 
Tune 1.9-2.7 Ghz 
Includes all 
ITFS Channels 

DEALERS WANTED 

COD's and Credit Card 
Orders call TOLL FREE 

1-800-247-1151 



GalaxV 

ELECTRONICS 

6009 N. 61 Avenue 
Glendaie. AZ 65301 
1-602-247-1151 
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NEW!... repair any TV... easy. Anyone can do it. 
Write, RESEARCH, RR No. 3. Box 6018R. Colville, 
WA 99114. 

EXACT same PCS and Toko coil set (no. 4) for 
descrambler in February article only $15.00 ship- 
ping $2.00. JIM RHODES, 1025 Ransome Lane, 

Kingsport, TN 37660. 

CONVERTERS all types for all systems, lowest 
prices anywhere, quantity discounts, dealer inquir- 
ies accepted. Send $1.00 for catalog. PG VIDEO 
CORP., PO Box 296, Latham, NY 12110 (518) 
374-2988. 

CAMP base station CB antennas for back woods. 
Ground plane antenna for portable use $14.95 plus 
$2,50 shipping and handling, NIMROD ELEC- 
TRONICS, PO Box 20421, Reno, NV B951 5-0421. 

9-COQE telephone scrambler, several new un- 
scramblers for scanners, telephone and scanner 
accessories, tone encoders'decoders. All factory 
built. Free catalog KRYSTAL KITS, PO Box 445, 
Bentonville, AR 72712 {501) 273-5340. 

CAB LE — s ate 1 1 it e — microwave — U H F — vid eo ac- 
cessories. SASE 40 cents. H.M.S., 2011 w.11th St., 
Upland. CA 91786. 

COMPUTERS, clones, drives, monitors, expan- 
sions, software. Bargain prices — directory of man- 
ufacturers in Taiwan, Hong Kong $4.00. MULTITEK, 
Box 25, Allentown, PA 18105. 

RARE parts and surplus electronics bargains. RF. 
linear, digital computers, robotics. Free catalog. 
ODD BALL ELECTRONICS, PO Box 879R. Dun- 
canviHe, TX 75116. 

PRINTED-circuit artwork, design/layout quality, 
prompt. Send schematic. SOMMER CIRCUIT DE- 
SIGN, 1227 Kimber, Wooster, OH 44691. Visa/Mas- 
terCard . 

VCR protective cover clear vinyl 18'A x 15vi x 5 
beautifully made $11.95. WINDOW MOODS, 8228 

Scotts Level Road, Baltimore, MD 21208. 

ELECTRONICS business on sale because of ill- 
ness. Parts and components of special electronic 
mosquito repeller. imported from Germany and as- 
sembled here, are for sale at a bargain price. Also 
tor sale is a Blister packaging machine as well as 
assembling tools. Write PO BOX 4197, St. Au- 
gustine, FL 32085 or call (904) 797-5585 or (904) 
797-3336. 

INVENTORY reduction sale. Save$$, Expl: 
5%V«orV4W resistor kit 20ea, indv.pkg 80 values 
$25.00. Pots, trimmers, caps, transistors, etc. Send 
SASE. BUD'L/FIXIT TV, 3072 Sunset Ct„ Norco, 

CA 91760. 

CONNECTORS — audio, co-axial, aviation, comput- 
er, industrial and many other types. Send $2.00 for 
complete price list and ordering information. 
Largest inventory in country. CONNECTOR TECH- 
NOLOGY INC., 5A Veronica Ave., Somerset, NJ 
08873. 



CIRCLE 77 ON FREE INFORMATION CARD 



THE FIRST NAME IN 
ELECTRONIC TEST GEAR 




NEW FROM RAMSEY-20 MHz 
DUAL TRACE OSCILLOSCOPE 

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope 
compares to others costing hundreds more. Features include a compo- 
nent testing circuit that will allow you to easily test resistors, capacitors, 
digital circuits and diodes • TV video sync filter • wide bandwidth & 
high sensitivity • internal graticule • high quality rectangular CRT 

• front panel trace rotator • 2 axis • high sensitivity x-y mode ■ very 
low power consumption • regulated power supply * built-in calibrator 

• rock solid triggering • high quality hook-on probes 



$39995 



high quality 

hook-on probes included 




RAMSEY D-1100 
VOM-MULTITESTER 

Compact and reliable, de- 
signed to service a wide vari- 
ety of eq ui pmen t. Featu res i iv 
elude* mirror back scale 
* double-jeweled precision 
moving coil • double over' 
load prelection * &n Ideal low 
cost unit for the beginner or 
as a spare back-up unit 

$1995 

ten lead* and battery 
included 




RAMSEY D-2100 
DIGITAL MULTITESTER 

A compact easy to use unit 
designed to operate like a pro 
Fealoring * 3ft digit LCD • low 
BAT. Indicator • all range over- 
load protection * overrangeind 
cation ■ auto-polarity • Transis 
tor tester • dual-slope integra- 
tion ■ vinyl carrying case 



$5495 



h FE teat leads, battery & vinyl 
carrying caie included 




RAMSEY D-3100 
DIGITAL MULTIMETER 

Reliable, accurate digital 
measurements at an amaz- 
ingly low cost • In-line color 
coded push buttons, speeds 
range selection * abs plastic 
lill stand * recessed input 
Jacks • overload protection 
on all ranges ■ 3% digit LCD 
display with aulo zero, auto 
polarity A low BAT indicator 

S5995 

lest leads and ballary 

included 




CT-70 7 DIGIT 
525 MHz COUNTER 

Lab quality at a breakthrough price. 
Features * 3 frequency ranges each 
with pre amp • dual selectable gate 
times * gate activity indicator 

* 50mV @ 150 MHz typical sensitivity 

* wide frequency range ■ 1 ppm 
accuracy 

$11995 

wired include* AC adapter 

CT-70 kil S99.9S 

BP-4 rricaa pack 8.9S 




CT-90 9 DIGIT 
600 MHz COUNTER 

Themosl versatile lor less than S300. 
Features 3 selectable gate times • 9 
digits • gale indicator * display hold 

* 25'fnV (P 150 MHz typical sensitivity 

• 10 MHz timebase for WWV calibra- 
tion * 1 ppm accuracy 

$14995 

wired Includes AC adapter 

CT-90 kit $129.95 

OV-1 0.1 PPM oven timebase . . ,59.95 
BP-4 nicfid pack 8.95 




CT-125 9 DIGIT 
1.2 GHz COUNTER 

A 9 digit counter that will outperform 
uni"S costing hundreds more. • gate 
indicator • 24mV@ 150 MHz typical 
sensitivity ■ 9 digit display • 1 ppm 

accuracy • display hold • dual inputs 
with p ream ps 

s 169 95 

wired Includes AC adapter 

BP-4 nicad pack . 8.95 




CT-50 8 DIGIT 
600 MHz COUNTER 

A versatile lab bench counter with 
optional receive frequency adapter, 
which turns the CT-50 into a digital 
readout for most any receiver » 25 mV 
@ 150 MHz typical sensitivity * 8 digit 
display • 1 ppm accuracy 



H69 95 



wired 



CT-50 kit 

RA-1 receiver adapter kil 



$139.95 
. 14.95 







DM -700 DIGITAL 
MULTIMETER 

Professional quality at a hobbyist 
price. Features include 23 different 
ranges and 5 1 unctions * 3 .■ digiL V? 
inch LED display * automatic decimal 

placement • automatic polarity 



PS-2 AUDIO 
MULTIPLIER 



M19 95 



The PS-2 is handy for high resolution 
audio resolution measurements, mul- 
tiplies UP in frequency • greal lor PL 

tone measuremenis • multiplies by 10 
or 100 • 0.01Hz resohJliona built-in 
signal preamp/conditioner 



PR-2 COUNTER 

PREAMP 

The PR-2 is ideal for measuring weak 
signals from 10 to TOGO MHz • flal25 
dbgain * BNC connectors * great for 
sniffing RF * ideal receiver/TV 

preamp 



wired includes AC adapter 

DM~700k.il $99.95 

MP-1 probe set .., 4.95 



S4 995 



$4495 



PS-2 kit $39.95 



wired includet AC adapter 

PR-2 kit J34.95 



PS- IB 600MHz 
PRESCALER 

Extends 1 he range of your present 
counter to 600 MHz * 2 stage preamp 

■ divide by 10 circuitry • sensmvity 
25mV (u> 150 MHz ♦ 8NG connectors 

* drives any cgunler 



$5995 



wired includes AC adapter 

P$-16kit $49.95 



ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna— BNC plug .'. S 8.95 
High impedance probe, light loading . . . 16.35 

Low pass probe, audio use 16.95 

Direct probe, general purpose use ..... 13.95 
Tilt bail, tot CT-70, 90, 125 3.95 



PHONE ORDERS CALL 

716-586-3950 

TELEX 46G735 RAMSEY CI 



TERMS • salutation guaranteed • examine lor III days, it nut pleased teturn in 
original larm for refund • add 5 tu< shipping and insurance tu a man mum d 
SIO 00 • overseas add 15' ■ lor surface mail ■ COD add SZ 50 ICOO in USA onlyl 
• orders under $13 00 add Si 50 • NY residents add 7 sales u> • 3(1 dav pirb 
warranty on all kits • I year pans & lahnr warranty on ait wired uniu 

I — - — ^ I RAMSEY ELECTRONICS, INC, 

s^^ ==^^=- v | 2575 Baird Rd. 
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SHUGART SA1002 8" hard disk drives new— 
S269.00 each. S100. IBM, Heath, SS-50, TRS-BOl, 
Apple II interfaces available. Controller, $331.00. 
DIGITAL SEARCH (303) 877-9444. 

SCANNERS, lowest prices. We take trade-ins! Cat- 
alog. GUILDERLAND COMMUNICATIONS, 7570 
Glencrest Ave., Liverpool, NY 13083, 

CATALOG. Free giant color catalog. Audio, video, 
telephone, power supplies, switches, meters, ca- 
bles, connectors, alarms, radar, parts, etc. Over 
1200 items. Volume discounts. Write today! INTER- 
NATIONAL TECHNOLOGY, Box 302, Odessa, FL 
33556. 

INTERNATIONAL power converter. Run 115v 60Hz 
computer, TV on 230v 50Hz, 25 watts and up. Write 
for details. AL TEMPS ENT., 720 Smithtown Ave., 
Bohemia, NY 11716. 

AUTOMOTIVE security catalog, 1984 24-page 
color catalog, $2.00. ASE, PO Box 382, Plainview, 
NY 11303, 

CIRCUIT boards: Your artwork, quick delivery, rea- 
sonable, quality. ATLAS CIRCUITS, Dept. A, Box 
B92, Lincolnton, NC 23092 (704) 735-3943. 

TIMEX/Sinclair software. Cassette 59.50. Send 
SASE for details to SCOTT BENSON, Box 1013, 
Reseda, CA 91335. 

HIGH quality electronics kits and products. Send 
$1 .00 for colorful catalog and one tree (lasher LED. 
INTERNATIONAL POLYTECHNICS, PO Box 
B62C, New York, NY 10002, 

FREE pay-TV reception. "How-to" book. HBO. 
Showtime, Cinemax. $4.95. DIPTRONICS, PO Box 
8QA, Lake Hiawatha, NJ 07034. 

PROFESSIONAL quality, Phillips head, stainless 
steel, nuts and bolts. Discount prices. Send stamp 
for list and sample. TEP, PO Box 295. Purdy's, NY 
10573. 



PLANS & KITS 

PRINTED-circult boards. Quick prototypes, pro- 
duction, design, reflow solder send print or 
description for quote to KIT CIRCUITS, Box 235, 
Clawson, Ml 48017. 

CABLE-TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. 
C & D ELECTRONICS, PO Box 21, Jenison, Ml 
49428. 

HI-FI speaker kits, auto speaker systems, and raw 
drivers from the world's finest manufacturers For 
beginners or experts. Free literature. A&S SPEAK- 
ERS, Box 7462R. Denver. CO 80207 (303) 
399-8609. 

PROJECTION TV... Convert your TV to project 7- 
foot picture. . . Results comparable to $2,500.00 proj- 
ectors... Total cost less than $30.00... Plans & B" 
lens $19.95... Illustrated information free... MAC- 
ROCOMA-GI, Washington Crossing, PA 18977. 
Creditcard orders 24 hours. (215) 736-3979. 

MOST advanced sine converter descrambler 
available, PCB and plans $15.00. JIM RHODES, 
1025 Ransome Ln„ Kingsport, TN 37660. 

FLEAS? Rid your house of bugs/rodents ultra- 
sonically. Plans $2.95. KJDD, 4925 Seawolf, Santa 
Rosa, CA 95405. 

NEW!... repair any TV... easy. Anyone can do it. 
Write RESEARCH, RR No. 3, Box 601 BR. Colville, 
WA 99114. 



us 



FUNCTION GENERATOR KIT $59.95 
Auto- Ranging Cap-meter kit, $79.95 

Phone 209-772-2076 

Write or Phone lor FREE CATALOG 



contains 
' TEST A 

experi- 
menter's 

l EQUIP. 



nARt SCIENTIFIC INSTRUMENTS 



BOX 144 VALLEY SPRINGS CA 95252 



REPAIRS of all converters and cable boxes with 
prompt service. Deluxe sinewave kits S95.00. 90% 
complete also available (quantity discounts) UHF 
converters of all types available. Send SASE [54 
cents postage) for information. I -(3 12) 637-4408. 
HIGGINS ELECTRONICS, 6014 W, Nelson. Chi- 
cago. IL 60641. 



Q ELECTRONIC touch light control pad. Write for free 
O brochure. EXOTIC IDEAS, PO Box 446, Lake Bluff, 
^ IL 60044. 



ENJOY satellite television. Save money with easy, 
guaranteed, do-it-yourself antenna plans 'kits. Elec- 
tronics knowledge not necessary. Send $1.00 for 
catalog. GFI-22, Box 9108, Missoula, MT 59807. 



BUSINESS OPPORTUNITIES 

WHOLESALE MATV/CATV/VCR equipment, an- 
tennas, audio cables, adapters, original/ re place- 
ment cartridges & styli, telephone accessories, 
radios, cassette recorders, speakers, etc., send let- 
terhead for free catalog (212) 897-0509 D&WR, 
68-12 110th St., Flushing, NY 11375, 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness—without investment. Write: BUSINESSES, 
92-R, Brighton 11th. Brooklyn, NY 11235. 

VIDEO game repair business. Start your own. Infor- 
mation/parts list $5.00 BEST ELECTRONICS, 
4440 Sheena. Phoenix, AZ 85032. 

PROJECTION TV... Make S$$s assembling pro- 
jectors... Easy... Results comparable to $2,500.00 
projectors... Your total cost less than $20.00... 
Plans, B" tens, & dealers information $17.50... Illus- 
trated information free... MACROCOMA-GIX, 
Washington Crossing, PA 1S977. Creditcard Orders 
24 hours. (215) 736-2880. 



ELECTRONIC 

\SMMIiii BUSINESS 



Start home, spare time. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete iiluslraled literature 

BARTA. RE-0 Sox 24fl 

Walnut CreeK. Calif 94597 



TECHNICAL writers make big money... writing 
short sentences! Free details: TEK PUBS, Box 
2458-E, Oroville, CA 95965, 

48K computer US$380.00 and hundreds Apple- 
compatible softwares. Details US$1.00. RELIANT, 
PO Box 33610, Sheungwan, Hongkong. 

SECURITY alarm industry booming. Get in now. 
Tremendous demand. Employment— business 
terrific. Information package $2.00. (redeemable) 
SECURITY ELECTRONICS INTERNATIONAL, 

PO Box 1456-SE Grand Rapids, Ml 49501. 



THE BEST PIACE to BUT. SELL or 
TRADE NEW md USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX 1 1 1 1 -E • PLACENTIA, CA )2670 

(714) 632-7721 

Join Thouiands of Readers Nationwide 

Every Month 

ON6 YEAR U.S. SUBSCRIPTIONS 

ST.M . 3rd Clin ■ SI!. 50 . [it Clan 

£A S?S.og . Lifetime - 3rd Class 3 



CO H r ,i t [ ?.'. 

WTWAAE 

scanners -ernes 

THT tQUltHIMT 



SATEL11TE 

AUDIO vmjuu. 
HEwrxooocn 

COMPONENTS - Kir', 

UTTK2UE ELECT 

PUBLICATIONS 

PUH» - SERVICES 



SATELLITE TELEVISION 

HOW to build a satettite-TV receiver, LNA, down- 
converter! Save hundreds! Satisfaction guaran- 
teed! Free Information! Send stamped enve- 
lope: XANDI, Box 25647, Dept 21Y, Tempe, AZ 
85282. 

SATELLITE systems — quick assembly high quality 
antennas, LNA's, receivers, lowest prices any- 
where. Catalog $2.00. STATE SATELLITE, 5 
Broadway, Troy. NY 12180 (518) 272-1130. 

HOME satellite handbook and buyer's guide, 

tells everything about TVRO and may save you 
hundreds even thousands in your selection and in- 
stallation of a system. $10.00 HUG HOMESAT, Box 
422, Seaford, NY 11783. 

GEARMOTORS for motorized satellite antenna 
projects. 110VAC, 101 RPM, reversible, straight, or 
right angle. $32 50 plus $4.00 shipping. TEM, 
22518 97th, Corcoran, MN 55374 (612) 498-3014. 



r 



SATELLITE TV VIEWERS 

Get the most complete weekly listings 
Send $1 foe sample copy. 



SATELLITE locator and parabolic antenna design 
forTimex 1000. Send S10.00 moneyorderto STEVE 
HOLL, PR No. 2, Gibsons, BC Canada V0N1V0. 



DESCRAMBLERS 

AMERICAN-CANADIAN 

C-1000 / ZENITH TYPE 

Desctanriules "ovir the air" and 
"caDli" sync supprissed active 
video inversion signals 

Ready Id go C 1000 379 95 

Complete Kil C-IOOOK 174 85 
Printed Circuit & Manual 24.95 

C-100/JERH0L0TYPE 

Cable Descramuler tor in-rjand' gated 




suppressed syslems 

Ready Id go C-100 
Complete Kit C-1Q0K 



119 9S 
S4 95 



SEND J2 FOP COMPLETE INPOPMA T1VE CATALOG To 

DETERMINE WHAT TYPE YOU WEED 



FALL 
SPECIAL 
Buy 1 kit 
Gat 2nd kit 
■t W pries 

Oiler endv 7/1/84 



J ID ENGINEERING 

P.O. Box 6099 

Falmouth, Maine Q41H5 



Dealers Wanted 

Special Quantity Pricing 

COD's — OH 



All J & pftxfucls a'ft engiriKied mi £op.e3 a" are rtujrJfllHrj 
90 days 4 we sland behind cur produtls *rere diners ijii id 



UHF CABLE TV UNITS 

THE "Raider", new pulsewave kit, Completety 
deluxe, audio and video to TV. No internal TV 
connections. Completely aligned, requires only 
a soldering iron for assembly, comes with ev- 
erything you need. (Replaces old speaker box 
type.) S1 69,95. Also Zenith UHF, "Super 2" kit In 
stock at S179.95. Put a sting in those faraway 
UHF stations with our 25dS preamp kit, the 
"Scorpion" S22.95. Large quantities of cable 
units, N-12's, SB, notch filters. Dealers give us a 
call on quantity pricing. Add 3% shipping. Mary- 
land residents 5% state tax. Information, COD's 
and dealer pricing call (301) 832-9362 or 9375. 
Send S2.Q0 for complete catalog to SATELLITE 
ELECTRONICS Corp., PO 9534, Baltimore, MD 
21237. 



EDUCATION & INSTRUCTION 

EARN your university degree through evaluation 
assessment, ol existing education, experience, 
achievements. Call, (614) 863-1791, or write, AS- 
SESSMENT, Box 131 30R, Columbus, OH 43213. 

FCC general radiotelephone license. Home 
study. Fast, inexpensive! Free details. COMMAND, 
D-91, Box 2223, San Francisco, CA 94126. 



ATTENTION 
ELECTRONIC TECHNICIANS 



Highly Effective Home Study BSEE Degree Pro- 
gram lot Experienced Electronic Technicians 
Our New Advanced Placemen? Program g rcrnti 
Credit lor previous Schooling » Professional Ex- 
perience. Advance ftapleV Our 36th YeaM 

FREE DESCRIPTIVE UTERATURE! 
Cook's Institute of Electronics Engineering 
DESK 15 . PO, BOX 20345, JACKSON. MS 3v209 




BE A COMPUTER PROGRAMMER 

Train at homo in spare time! Ccmpular program- 
ming . . .computer applications . . .computer games! 
No previous experience needed! Now you can 
learn It all! Learn how la use different pro- 
grams^, budgeting, bookkeeping, expenses, in- 
vestments, interest, taxes, shopping lists, 
m j£\ ..„ ^ vacation planning, addresses, phone num- 
^^^^^ bers...ever, foreign Languages and graphics. 

J^^^^^^ Everything explained in easy-to-understand 
^^^^^" language with step-by-step directions. 
ICS COMPUTER TRAINING, Dept. oe&wScranion, PA 18515 



p* i r^ t a 



! 



P.O Box 308, Fortuna, California 95540 

100 -m-*m (U.S.) • IM-SM-1717 (Callf-> 

7OT-7IS-I4T* («ll othen) 



BUY BONDS 




ADW\NCED 

COMPUTER 
ODUCTS 




MICROPROCESSORS 



RAM UP-GRADES 



64K D RAM (4164-200nS) 

9 pes for s 50 00 

16KD RAM (41 1 6-200nS) 

8 pcsfor s 12 95 



REPEAT OF SELL-OUT 

58 Key Unencoded Keyboard 




This la a ne* M key terminal Keyboard 
manufactured by a mjpi manulacluHW 11 is 
encoded wiih SPST key* unal&Khed to any 



Unencoded 
Key Pari 

15 hoy K&jfpjd wiEti 
!-IO>*fS*ndClE>.r#- 
lurrt. [-] I) and (| 



% 



UV "EPROM" 

ERASER 

Model 
DE-4 

•89« 

4EPF 

a r— i 

$325.00 




C0RC0M FILTER 

^aw ^- Popular 

■?!-' Filler 

Gamps 
ConpaWe Una Con* Add. . 



1495 



STEPPER MOTOR 




10 



OporilM by ipplrinq 
1 2VDC in (km dif «iic*v 
and lhin T0viriing 
pdioi.iy (or tquire 
wave) Uses 12.YDC. 
C i7'- WlW n...-l ,i.l ■■■: '- 
Riled 3 FiPM at 4 
P.PS win a 5 dogmo 
alcppiriQ flnijCfl 

SO 95 

ACP Price O 
(or S34.95 



RS232 
SIGNAL TESTER 

COEX R5232 
LINE TESTER 

(Tl LED rixf caton 

Only £4 
Oiher StyiM Abo Available 




SWITCHER 
SPECIAL 



by ASTEC 

Originally designed for Ihe Apple III 
► 5 fa. 4.0* J 

-Sfu ISA "'"' 

-12« 2 5A 

- 12 (11 30A 



CONNECTORS 



DEJ25P iRS?32) 

DB25S Fomato 

HOOd 

541 vntTi HOorJ, Sam 

2550 ST r Apptfi 

25 50 WW. App*e 

31 62 ST. IBM 

31 52 WW, IBM 

50 100 WW. S-IOOConrwdw 

50 -nog at. S-1O0 CVWKW 



l-4:.i«J.|-..-:[-]|l3iE 



3B47 1 1 .SO COM5027 1 7.9b 

HG4550&SP 15 75 COMS037 22 M 



iiMfeM*iiikiflwn 



3 49 



95 



BACOl 

f-ACOa 

DAClQO 

DACGOOO 

GAC0flO8 

(JAC10OT 

DAC1G22 

P07oa 



$5.95 
7.50 
7.50 
4.93 
295 

e.95 

5.95 
4 95 



ADC0800 $15 25 
ADCOBD4 395 

ADCOH9 

A DOM 1 7 
MC3470 
■■! :.*!!■ 
1408L8 

UACB6EX 



495 

495 
1.50 
£.05 
B95 



MISC. HI-TECH DISK SUPPORT 



I MMS74DMC 9 9S 
I AY5 2376 13 75 
I AY5 3600 13 75 
I UPD720 1 20 95 
| ULN2D03 £25 

WE STOCK 74 HC f. 74C CMOS 



1341 FIFO $4 75 

351 3-001 L»C 950 
25134M2LG 9.50 
7107OPL 11.50 



PAL.0H8 


S3 75 


PALI2H5 


3.85 


PAL14K4 


395 


PAL10L8 


395 


FALI2L6 


393 



IJII.VHK.l.'lrf^l 

S3 75 LM566 5' 95 1 

3 75 KR2208 3 75 | 

LZJUitiMiia 

IAY5-1013A S3 05 2350 55 75 1 

I AV5-10I4A S 73 b?50 12 50 I 

IAV5-10I5 6.73 IM6402 7,75 I 

I TRTfitt*. 3 75 IM64Q3 B 75 | 

i:HH»l?a^H4JI 

I MC14411 Si 150 COMS015 $15 95] 

ISRlB41 1030 CGMB'SE 1 1 95 

I 14702 12.75 MM-';' , | 

F«TT|TfrW.TlPl 

$350 MC3$40 51-95 

5 90 sc-qivcra> 39% 

8 50 OT1050 
|AY38910 6 95 CbgiEiIko*' 34 95 

I AV3B912 12 50 MM54104 14 05 



1691 $16 95 2701 $19.50 

1771 t.6 00 2793 49.30 

1791 H95 2795 55 50 

1793 25.95 £737 55 50 



■8.9$ UFD7SSA 36 00 

IIHII II LM 

751S9 Si. 19 BT95 S 05 

75169 1 19 8TD* 85 

ST26 1,75 flTjJT ,85 

ST?B i as arse .05 

ST3I 275 7S1S0 1 SO 

9636 3 75 75154 150 



i^i.i^:^:ii^i 



l«M^|L1WMiM 



in k 



27K 
47« 
*50 



fr5W 


IK 


BJM 


M H 


e»7 


IH 


Z-» 


3 75 


n» 


IK 


ZHDOA 


<>: 


«M 


I1» 


Z4D0 


I !-:■ 


«H 


350 


ZKQi 


!:■-■ 


KH9 


*7S 




ij;\> 


•OKA-f 


1100 


F-iMM 


WH 


•OH 


»K 


KM) 


iua 


•0B7 


tnoo 


t«e 


MS 


HH 


995 


BOOt-i 


.,,,■ 


■on 


HH 


29D1 


*•* 


■ T4l 


»» 


3»lA 


uu 


• T4t 


»» 


ZK,: 1 


!-■>'. 



WE STOCK IN DEPTH 
CALL FOR VOLUME PMCING 



Euan 



37QB 

271 > 

THS25<t 
TMSU33 



V » 2732 14 71 2704-»0 1? la 

3btS 3733 JM tn 2-C*^30 lf» 

4» I733-7W »» HT£4 H H 

3U 7732A4 »75 HTM 41 K 

1 rj 3T32A US znzi J7K 

JH 77KJtl 13 00 H03AO 14 SO 

IS 27U 175 U04Q 13 M 
3 7S 



L— II ill ■ I I 

2101 S2.75 2147 S4.75 551S Si I 95 

21Q2-1 .L» 2015-2CO 4.9S GllS-4 4 95 

21D2L-4 T.29 2010-150 5.95 B11&-2 S-75 

S102L-2 1,49 2016-100 95 SHHJM SH 

2111 2.7S 4044-4 3SS 01 16LP2 ID 95 

2112 £89 4044-2 ft.SO ^132 32.50 
2114 149 4118 9.50 HMS2&4 4750 
2114L-2 VB9 5514 3.S0 5167 9 95 

WK4027 Si 85 4>i«'2O0 SI 40 

UPD410 0.9S 4104 200 S9S 

UPD411 4 95 4164-150 8 75 

MW5280 2.95 MC5605 6 50 

WMjiTC 1.4S TMS4IS4-15 3 5D 

MM529S 1.49 41256 79 95 

WE STOCK HOST OBSOLETE HAMS- 
CALL FOH YOUR HARD TO FIND PARTS- 



8000 SUPPORT 



B15S 
8156 
8202 
B2C3 
8205 
8212 
S214 
B216 
8224 
B226 
B22B 
8237 
B23r-5 



$995 8238 

995 SZ43 

2350 8250 

33.50 8251 

3 25 8251A 
1.95 8253 

4 SO 8253-5 
1.95 S255 



21. SO 8259-5 



$4 75 
550 

1050 
595 
995 
S50 
99S 
595 
905 
T.25 
9.95 
725 

37.50 



B372 

B27S 

8279 

0379 5 

8282 

8283 

£284 

S28G 

8287 

8290 

B2H 



$74 95 
37SO 
3ifiS 
B95 
995 
T95 
7 95 
795 
7 0S 
795 
2495 
4ft 50 



6500 SUPPORT 



ZKCTC S3 » ZUOART Hfl 75 ZIOASOl Ha M 

ZB0ACTC 4 7$ ZMAOAAT 10 96 /COSKJ? 11 W 

Z90BCTC 975 ZStBCAflT lfl » JS0A51O7 1250 

ZSOPIO 395 ZMSrtJU 11 SO ZMBSKJ? M 00- 

ZBOAPtO 47!. ZWMSlQU 12 M lB0Sl[>9 I I &Q 

znapio i*?» f«js;o ' 1150 noA$iQfi 12» 






LOW PROFILE 
SOCKETS (TIN) 

T-24 24-*9 50-1 DO 



tOprtLP 
20pnLP 
22f*n LP 
24p«LP 
20p*iLP 
40 -pfl LP 



3L WIREWRAP 
SOCKETS (GOLD) 



25-49 50-100 



■BH05K 
78WDQ 
78MG 
LM1D8AH 
LM3WH 
LWSQtCN 
LAO04H 
LM305H 
UML3C4H 
I.W.;;>.'Cn 
LU308CNI 
LM.K-3*: 
LM31QCK 
LM31IDOK 
LM312H 
LW317T 
LU318CN 
LM319N M 
LM33W.-X9^ 
LM320T1OI- 
LM320H-XX" 
Uft23K 
LU324H 
LM337K 
LMV^!-. 
LM339M 
LM340K-XX' 
LM340T.iyC- 
iJkfilOH-tt' 
LU344H 




LM350K 

LU353CN 

LM3MN 

LM372N 

LM37BH 

LM377N 

LM360CNN 

LM3BIN 

LM303T 

LM390H 

lm?3 -.*; 

LM390H 

NES31V.T 

•NE55SV 

•ME558N 

MES61T 

NESGSNH 

■NE558HV 

WES67V.H 

MES92N 

LH702H 

LM709NH 

LM-nONH 

LM711NH 

LW715H 

LM723SH 

LM733NH 

LM739N 

LM741CN H 

LM741CN 14 

LM747NH 

LM748NH 

LM7BQCN 

LM1310N 

MCI330 

MCI 350 

WC135S 



74S00 S 39 

74502 43 

74503 45 

74504 B9 

74505 52 
74S08 40 
74S0O .49 

74510 42 

74511 42 
74SI5 42 
74S20 42 
74522 42 
74S30 *2 
74S32 49 
74538 1 19 
74S40 49 
74S51 42 
74S64 4Q 
74SBS 46 
74$74 99 
74SM 72 
74S112 72 
74SH3 .72 



1.40 
1.95 
3 75 
2 75 
125 
1.79 
1.95 



39 
93 
1995 
125 
1. 73 
I.SO 
£75 



CA302TT 


349 


GA3023T 


£» 


CA3033T 


275 


CA30J9T 


129 


L>V40M 


1.29 


LU3053M 


149 


Cj^3O504>J 


3.19 


0A30QON 


319 


CA3032M 


195 


LM3035iM 


149 


CA30S07 


t.29 


CA3081N 


tea 


CA30B2N 


1 69 


CA3083N 


155 


CA30B6W 


60 


CA30991SI 


2 99 


CA3096H 


3 49 


CA3097N 


100 


CA3130T 


130 


CA3140T 


t IB 


CA3148N 


2 49 


CA3160T 


1.19 


CA3190N 


195 


CA341QN 


69 


MC3423N 




MC34B0N 


395 


SG3524N 


a os 


CA36O0N 


3.39 


LM39O0N 


M 


LM3905N 


1 10 


LMS-MflN 


OB 


LM3914N 


3 75 


LM3915H 


305 


LM3S16H 


3 75 


RC4131N 1 


2 95 


PC4130N 


1 10 


RC4151N 


3 7D 


RC4194TK 


495 


P)C4195TK 


540 


ULH2001 


1.25 


ULM2O03 


1.50 


SN754S0N 


.30 


SW7S4S1N 


.35 


SN7S452N 


49 


SN75453M 


.49 


SN754S4H 


.49 


SN75491N 


89 


SN75492N 


.80 


SN7S4BH 


89 


SNT5494H 


89 


TV494CN 


420 


TL496CP 


1 E,5 


TL497 


495 



74S1U 



74S124 sasa 

745133 .54 

745134 .66 
74^135 
74S13S 
71S138 
74^^39 
74S140 
74S1S1 
74S153 
74S157 
74S168 
748160 279 

745174 1 49 

745175 1.49 
7*$18a 2.69 

745194 1.69 

745195 1 69 
748196 1 09 

745240 2 73 

745241 2 75 

745242 2 99 

745243 2» 



1-1S 
1.S9 

(.99 
129 
,73 
1.29 
■ M 
1.29 
1 29 



74S244 $299 

745255 1.35 

745253 1 35 

745257 1.20 

745258 1.29 
74S26Q 75 
745280 2 79 
74S287 2:99 
74S2B8 255 

745373 3 10 

745374 3, 10 
745387 275 

745471 7.05 

745472 7.05 

745473 795 

745474 90S 

745475 9.9S 

745570 575 

745571 3 75 

745572 8.0S 
7*3573 695 

745940 290 

745941 2:90 



DIP 
SWITCHES 



2 Poa-rliOfi 
4 PovDOn 




MUFFIN® FAN 




The dependable, low 

cose. Largesl selling ton 
Em commercial cooling 
appbea bores 



i i .50* dsvp 
7o* 



■ 4Lsrsq 
SPECIAL PURCHASE 

$9.50 ea. 



• CRYSTALS • 



1 OOOMHi 3.75 

1 842MHU 3 75 
2000MK£ 2.95 

20lOMKr 2:95 

2 097 162MHz 295 



ZERO INSERT SOCKETS 



14PIH21F $5 75 24P1W21F $7.95 

1 6PIN2 IF 5 95 23P1N21 P 9 50 

16PIN21F 7 73 40P1N21F t0.7S 

20PIH21F 7 05 64Flht2sF 19 94 



800-854-8230 

Tin 
910-595-1565 



14318MHI S295 

i&OonMHz 2.95 

leOOOMHf 3.95 

leOOOMHE 2 95 

'^3,'MH; 2:95 

32.M0MHJ 2.95 



m. ijiud E. Edlnycr, at* 

|TH| fibB-8313 

542 W. Trtmlte. San Joss. CA 95131 

(408) 946.7010 



7400 

7401 
74Q2 
7403 
7404 
7405 
7408 
7407 
7408 
7400 
7410 
7411 
7412 
74|3 
7414 
7418 
7417 
7420 
7421 
7422 
7423 
7425 
7420 
7427 
7429 
74-W 
7432 
7487 
7438 
7439 
7440 
7441 
7442 
7443 
7444 
7445 
7448 
7447 
7448 
7450 
7451 
7433 
7434 
7459 
7460 
7470 
7472 
7473 
7474 



74LSOQ S 20 

74LS01 25 

74LS02 25 

74LS03 ■ 25 

74LS04 50 

74L50S 2S 

74L50S 25 

74LS09 25 

74LS10 .26 

74L511 39 

74L512 33 

74L513 38 

74L514 59 

74L515 33 

74LS20 ^6 

74L521 29 

74L522 29 

74L526 20 

74LS37 ^9 

74LS28 29 

74LS30 25 

74L532 33 

74LS33 SS 

74LS37 35 

74LS38 39 

74LS40 25 

74L543 59 

74LS47 79 

74LS48 79 

74LS51 25 

74L554 29 

74LS55 Jfl 

74LS73 39 

74L574 99 

74LS75 39 

74LS78 39 

74L578 .45 

74LS83 59 

74LSB5 69 

74L586 39 

74L590 ST 

74LS92 49 

74L593 39 

74LS9S 79 

74E.S96 69 

74Il5107 39 

74LS1O0 39 

74LS112 39 



4000 

4001 
4002 
4008 
4007 
4008 
4009 
40 10 
4DI1 
4092 
4013 
4014 
4015 
4015 
4D17 
4016 
4019 
402O 
4021 
4022 
4023 
4D24 
4025 
4027 
4029 
4029 
4030 
403t 
4032 
4034 



1 75 



7466 
7489 

7490 35 

7491 .45 

7492 .43 

7493 35 
7404 69 
7495 50 
7498 .69 
7497 2 90 
74100 2.90 
74107 24 



74136 .75 

74141 ,33 

74142 295 

74143 4.60 

74144 2.95 

74145 59 

74147 1.69 

74148 t.lfl 



74152 67 

74t53 49 

74154 1 19 

74155 .69 

74156 .78 
74TS7 49 
74156 1 65 



74151 


$ 69 


74162 


89 


74133 


89 


74164 


69 


74165 


69 


74168 


120 


74187 


295 


74170 


149 


74172 


475 


74173 


69 


74174 


69 


7417$ 


69 


74176 


69 


74177 


.69 


74179 


134 


74180 


75 


74181 


175 


74182 


.75 


74184 


275 


74185 


225 


74190 


1 15 


7419T 


1 15 


74192 


75 


74193 


75 


74194 


75 


74195 


66 


741» 


75 


74197 


75 


74195 


129 


74199 


129 


74221 


1 19 


74251 


69 


74273 


1 05 


74276 


1 80 


74279 


75 


742B3 


1 40 


74284- 


"! 1. >J 


74285 


360 


74290 


88 


74298 


55 


74383 


95 


74366 


65 


74387 


55 


74388 


55 


74390 


1 45 


74393 


190 


744» 


1 90 



KIM* 


74LS1 13 


S 39 


74L5245 


$299 


74LS114 


Jfl 


74LS247 


1 10 


744.5122 


49 


74L524B 


1 10 


74LS123 


1.19 


74LS249 


1.19 


74LS124 


2.7S 


74LS251 


140 


74L5125 


.59 


74LS253 


140 


74LS126 


46 


74LS257 


86 


7+LS132 


.SB 


74LS25B 


98 


74LS136 


*g 


74L5259 


295 


74i£13B 


50 


74L5280 


55 


74LS139 


50 


74L&261 


249 


74LS145 


125 


74L5258 


59 


74L5148 


149 


74LS273 


175 


74LS1S1 


99 


74LS275 


440 


744.5153 


99 


74L527S 


59 


74US154 


1.70 


74L52S3 


99 


74LS1S5 


1.19 


74LS290 


99 


74LS1S0 


1.49 


74L5293 


99 


74LS157 


1-49 


74LS295 


110 


?* LSI 58 


149 


74LS290 


1 !9 


744S160 


1.49 


74LS324 


175 


74LS161 


1.49 


74L5347 


195 


74L5162 


149 


74L5348 


193 


74^5163 


149 


74LS352 


1.19 


74LS134 


149 


74L5353 


1.19 


74L5165 


1.49 


7415363 


149 


74LS1B8 


248 


74LS353 


99 


74LS168 


1.15 


74L5366 


■:-i 


74L5169 


1.15 


74L5387 


99 


74LS170 


199 


74LS368 


99 


74LS173 


.89 


74LS373 


299 


74LS174 


89 


74L5374 


299 


74LS175 


,69 


74L537S 


B9 


74LS161 


220 


74LS377 


195 


74L5190 


1.15 


74L5335 


195 


74U5191 


1.15 


74LS38G 


83 


74LS192 


.98 


74LS39Q 


1.9$ 


74LS1B3 


98 


74L5393 


195 


741.3,194 


1.15 


74LS395 


170 


74LS19S. 


95 


74L5399 


2.35 


74LS198 


89 


74L5424 


2 95 


74LS197 


89 


74LS668 


1.75 


74LS221 


its 


74LSG70I 


220 


74LS240 


199 


81L595 


169 


74L5242 


i H 


81LSH 


180 


74L5243 


v« 


61LS07 


130 


74L5244 


199 


B1LS98 


1 69 


25L52521 


295 


234LS258B 


495 



295 
220 
185 
1295 
■ 295 



4030 34 

4051 75 

4052 75 

4053 7$ 
4055 395 
4038 2.95 
4050 925 
4050 85 



4072 
4073 
4Q75 
4076 
4077 
4078 
4081 
4062 
4085 



1*415 

14419 

4501 

4S02 

4503 

4505 

4506 

4507 

4508 

4510 

4611 

4512 

4514 

4515 

4516 

4516 

4520 

4555 

4555 

4566 

80C95 

80C97 
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UNIVERSITY degrees by mail! Bachelors, Masters, 
Ph.D's.,. Free revealing details. COUNSELING, Box 
317-RE5. Tustin, CA 92680. 

T/S1O0O 2K educational programs: Math, geometry, 
words. 8 listings. $4.00. YORK, 1609 Summit St., 
Springfield, OH 45503. 



HiiflmmawiffiiTTH m& software 



TRAIN FOR A 

GREAT CAREER IN 

ELECTRONICS 

LEARN AT HOME IN SPARE TIME... The fast-growing 

Electronics fiskt otters excellent career opportunities. 
even al the enlry level, A knowledge ol BASIC ELEC- 
TRON! CS can help you get your toot in Ihe door , qua lily for 
good jobs like inspector. Electronic Sales. 
Junior Teohnldann"ester and more. Easy-to- 
follow home-study course starts yoy at the 
very beginning... explains everything step by 
step with plenty of photos, charts, drag rams 
Multimeter, parts kits, calculator, digital 
VOM included. Hands-on training lets you 
learn by doing. Get FREE FACTS. No 
salesman will call. MAIL COUPON TODAY! 




BASIC ELECTRONICS COURSE 
Dipt. DTJO00 Scranton, PA 1B515 



Ml ria 

City Stale/Zip 



Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters. PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs & conversions 
16- page catalog $2. 



CBC INTERNATIONAL, P.O. BOX 31S0ORE. 
PHOENIX. AZ 85046 (602) 996-3700 



SPEECH SYNTHESIZER 

SPEECH synthesizer — for Commodore-64 or 
VIC-20. Uses General Instruments SP02S6-AL2 
speech chip . Unlimited vocabulary— easy to build 
and use. Complete plans $5.00 postpaioVSP0256- 
AL2 speech chip with data S20.00. PC board (kit) 
512,00,'chips — crystal, plans — board (partial kit) 
S40.00. Add S2.50 postage. Check or M.OJJAF 
ENTERPRISES, Box 12952, Rochester, NY 14612. 



TI-99/4A owners 

citing, low cost software 

Hicksville, NY 11801 



Get your free catalog of new, ex- 
ftware. DYNA, Box 690, 



SCANNERS 



SCANNERS— discount prices Bearcat BC-100 
S279.99; Bearcat 210XL $214.99; Bearcat 300 
$335.99; Regency MX3000 $186.99; JIL SX100 
$138.99; JIL SX200 $269.99; Bearcat 20/20 
$275.99; Spectrum radar detector $214.99; plus 
$3,00 shipping. Free discount catalog. Lowest 
prices anywhere on scanners, radar detectors, ma- 
rine radios, two-way accessories. SCANNER 
WORLD, 10-RE New Scotland, Albany, NY 12208 
(510)436-9606. 



WANTED 



CABLE TV 



CB EQUIPMENT 

CB radio books, kits, modifications, catalog $1.00 
refundable. APS, POB 263RE. Newport, Rl 02S40. 

PA LOMAR/ Pride electronics — exclusive repair fa- 
cility Service — update — improvements on these 
and similar equipment, PALOMAR-PRIDE RE- 
PAIR, 1320 Grand, San Marcos, CA 92069 (619) 
744-0720. 



WANTED: Old Western Electric & RCA tubes, 
speakers, amps. Mcintosh, Marantz, tube amps, 
old Thorens, JBL, Altec, Garrard. (713) 72B-4343. 
MAURY COBB, 11122 Atwell. Houston. TX 77096. 

INVENTIONS, ideas, new products wanted for pre- 
sentation to industry and exhibition at national tech- 
nology exposition. Call 1-800-528-6050. Arizona 
1-800-352-0458. X831 . 

HALLICRAFTERS S-40, S-52, S-77. Any con- 
dition. Paying $20.00-$40.00 each. FALA ELEC- 
TRONICS, Box 04134-2, Milwaukee, Wl 53204. 



DESCRAMBLER TROUBLES 

SINE wave descrambler problems? Manual in- 
cludes trouble shooting, alignment, antenna 
hookup, improvements, theory. $10.00 SIGNAL, 
Box 2512-R, Culver City, CA 90230. 



DEALERS wanted: Channel 2, 3, and 4 notch fil- 
ters. Money back guarantee. Send $15.00 for 
sample and quantity price list. Specify channel(s). 
LEE KURTZ, PO Box 291394. Davie. FL 33329. 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape, 1800-or 
2400-feet on 7-inch reels, used once. Case of 40, 
$45.00, 10Vb x 36O0 feet and cassettes available. 
MasterCard/Visa. VALTECH ELECTRONICS, Box 
6-RE, Richboro, PA 18954 (215) 322-4866. 



BUY BONDS 



POPULAR TELEVISION CIRCUITS 



lew 



DigM 



I SAT-X PROCESSOR 



GATED SYNC SUPER BOARD 

D KGS-3080 Gored Sync. Kit S14».95 + $5.95 S/H 

(1 PCG-7000 Gated Sync PCB only $30.00 +$3.00 S/H 




SINEW AVE SUPER BOARD 

D KSW i4ttSin«w4ve Kit 1119.95 + $5.95 S/H 

D KSO 14B4 Sineweve Mtnu$ PCB $99.95 - 55 95 S/H 

D PCS 6252 Sinewave PCB only $20.00 t S3 00 S/H 

State ol the art (ethnology brings you (his superior Smewave 
Superboard it has no internal connection: to TV, RF modulator 
built on the board, AGC 'or stability and tunes theeniire band 
with a varactor luner and multi-turn pol. A high quality plated- 
ihru circuit board with $>ik>$c?eened parts layout, easy lo 1 allow, 
fully illustrated msiru-cnons and quality parts make I his kii easy 
(o assemble The beautifully finished cabinet will add a touch ol 
class to' the many hours ol enjoyment you will receive budding 
and using this kit 

MICRO WAVE PROBE 



□ KSD-2412 $□! Process Kit $349.95 * $7.M S/H 
• PCS -3000 Sol Process PCB $75.00 + MM S/H 

□ RFM-3040 RF Modulc.tc.rs $24.95 + $3.00 S/H 

a UAA-I000 UHF Amplifier Kir $ J 9,95 + S3 00 S/H 

HOW KCflDll! Out w tuiotnot 

ZENITH Ml FV-5 



09-151-0 



Phase Video 
nc r Suppression 




a KZM 20S3 M1 FV-5 Kit $199.95 * $5.95 S^H 

D KZO20S4 FV-5 Kit [minus M1) $149.95 - S6 95 S/H 

D PC2 WOO FV-5 PCB only *3C.0Q - $3 00 S/H 

D ZMO 9151 MX Board only $69.95 ■ $595 S/H 

This advanced baseband video inversion /sync suppression 

system which is most often used nationwide is one of our most 

popular kits. It features AGC for stability. FtF modulator built on 

the board, no internal connection to T.V. and full band variable 

Tuning H»gb quality parts, fully illustrated instructions, pre 

punched cabinet and p la ted- tfiru/s older-masked PC. board 

make this kit a breeze to assemble. The Mi uaractor luner board 

■s assembled and tested and need only be interconnected to the 

FV-5 board. The completed circuitry is then placed m the 

beautifully (unshed cabinet Place your order today. 



SKY RANGER $69.95. 

D KMP 2030 Micro Probe Kit m.95 - $3 00 S/H 

□ MPO 2000 Micro 20" Dish $14.95 * $6 95 S/H 

□ PCM 2000 Mjcro PCS only $a.95 * S3.00 S.'H 
Q KHP 1219 Micro Power Supply Kit $19.95 * $3.00 S/H 

UNSURE? Order any manual for only $9.95 post paid. Refundable with order of kit 



• HOBBY USE ONLY. NOT FOR UNAUTHORIZED RECEPTION OF TV SIGNALS 

• AVAILABLE BY MAIL ONLY . SEND FOR INFORMATION ON OTHER ITEMS 

• COMPLETE REPAIR SERVICE • CHECKS HELD 3 WEEKS FOR CLEARANCE 

4218 S. 36TH PL. PHOENIX. ARIZONA 85040 , , JT*n, 



ORDERS 

ONLY 



(800) 243-6700 



WESTECH ELECTRONICS 

(602) 437-0100 




Send for our FREE 1984 catalog 
Of electronic component, kits, 
IC's, computer software, 
computer peripherals and 
unique items. 



PARTS SUPER SPECIALS! 




VALUA1LE lw¥H PAt'KAfifc 
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ELECTRONIC ENCLOSURt^t^a 

I'm Ir el*: nit kMrkME uu 

PT-o-kcIi. Bhf* ff^lmifl 
MtflK fWifi «fH+ r*n»E 
In tri) H«it bN ' 

i^.tTT^Lnji^n. C («hs mi 



3 CHANNEL /, 

COLOR ORGAN KIT ffi 

iij.-:Ii.i ,-r-'" :■:'■<• ft 

KBJ 1 ^ " r rf&W 



F ASt I HA t [O N $TAR KIT 

C44iJ 110.55 L* ';..■- ^ 



Mfmni nt* ijiLuii IkpjilI /^ 



10 liVa.' ItChh 
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CHANEY 
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4Sfc FORMULA INTERNATIONAL INC 

■tLaW" -a*aaft 12603 Crenshaw Blvd., Depl. B, Hawthorne, CA 90250 

For information (213) 973-1921 • Orders Only (outside Calif.) (800) 672-8758 
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MARK IV —15 STEP 
LED POWER LEVEL INDICATOR KIT 

True new stereo indicator kit con si sis ol 36 4-cotor 
LEO'S (IS per channel) to indicate the sound level 
output ol your amplifier from ofxlB to I 3dB. 
Comes with a wai.1 designed silk screen primed pias- 
tre panel and has a sarector switch to a How floating or 
gradual output indicating. Power supply is 6-12VDC 
with THG. on hoard input sensitivity controls. This unit 
can work wrih any ampiilwr IfOfn 1W to EOOW. Kit 
includes 70 pes driver transistors, 36 pes matched 
d-cotor LEDs. air electronic components. PC Board 
and Iront panel MARK IV KIT $31.50 






TA-1000 

KIT 
$51.95 

Power 

Tramformer 

$24.00 ea. 

100WCLASSA 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes [his 
un ii unique in its class . Crystal clear. 1 00 watts power 
output win satisfy the most prcky ians A perfect 
coi^inatton with the TA-102O low TIM stereo pre- 

3mp. 

5pec-Fic^1:cns • Output power 10QW &MS into Qll 
125VY PIM5 into 411 • Frequency response 
IGHX'lOuXHz ■ THD less than 0.01* ■ SuN ratio 
better ttian BOdB - Input sensitivity IV max.. ■ Power 

supply t40V al 5A. 



H j FCC L .'. r. : t 

RtWltlfl 

OUR PRICE S49.50 

AdSiliDnal M le JNjplwm 

[TnwPBM |. AnUttfe 

•HSZOOea ■ 

MURA WMS-49 



CRYSTAL COtfTTtOLLED 
WIRELESS MICROPHONE 
SYSTEM 
Transmitter: FET mic for lla] 
30H.MBKHZ response. X'Cfil 
controlled 49MHz AM Band 
lor dnli '1 roe performance. 
IQOmW outpul (range 
approx. V* mile) lor re- 
liable long range 
transmission . 
Powered by a 9V 
radio battery. 
Receiver: X'tai con- 
trolled locks on 
49MH2 transmitter s+gna] On panel vu meter, moni- 
tors trie signal strength from Ihe microphone. Stan- 
dard phone jack outlet connection to a PA or other 
phone input. 9V battery included. This professional 
set is ideal far on stage, in field, church, in house or 
outdoor use. 




LOW TIM DC STEREO PRE-AMP JOT TA-1020 

Incorporates brand-new DC design thai gives a fre- 
quency response Irom 0-lOGKHz -t0.5dB. Added 
features like tone deleat and loudness control let you 
tailor your own frequency supplies lo eliminate power 
fluctuations* 

Specilicatiofis: • THDiTIM less than .005% • Fre- 
quency response DC lo IQQKHz *Q.5dB * RlAA 
deviation :fJ.2dB • S-N ralio better than 70dB * 
Sensitivity; Phone 2mV 47Kft. Auk lOOmV lOOKJl • 
Output level 1.3V • Max output tSV* Tone controls; 
Bass ±iOg£B tti 50Hz, Treble ^lOdB @ tSHz # 
Power supply -24VOC £ 0.5A. Kil comes wilh 
reojulaled power supply All you need is a 48VCT 
transformer (u D.5A 



Only S44.50 

Transforrnef 

S4.5Dea. 



■' i *T. ; f .* -■ 



pinecom dp-64 




m& 



Dual Processor (6502 and Z80A) 

Detached Keyboard 

64K RAM Expandable to 192K 

25 Function Key Keyboard 

Auto Repeat Keys w/ Up per/lower Case 

2 Slim Disk Drives (optional) 

100% Apple II Compatible 

40/80 Column Display (optional) 

Runs Both Apple Soft and CP/M Software 



Model DP-64 

Fully Assembled. 



s 



650 



00 






'■'i-;\' 

-V 
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pinecom M 

Pioneer of Low Cost 
Apple* Compatible Computer 



Now 

with New 

Improved 

Keyboard 

and 64K RAM 

No Copyright Problems! 
Compare These Features with Our Competitors: 

• Powerful Utility Program (100% Apple Compatible) 

• 68-Key Upper & Lower Case Keyboard with Numeric Keypad 

• 25 Pre-programmed Function Keys 

• 2 Speed Auto Repeat Funtion 

• 64K User Memory — expandable to 192K 

• 5A Switching Power Supply (1 10/220VAC) 

• AH ICs Are Socketed for Easy Service 

• Nation-wide Dealer Network for Convenient Technical Support 





* special * 

Excellent Price! 

Model 001-0034 

SZ9.S0 per Kit 

Transformer 

$10.50 ea. 



TA-322 30 WATTS TOTAL 
15W + 15W STEREO AMP KIT 

This is 3 solid 5tat& all liansastor CffCuiliy wth on 
boajd slereo prs-amp lor most microphone or phone 
input Power ou!pu1 employs a hegvy duty Power 
Hybrid IC. Four built on board controls toi, 
volume, balance, treble and bass. Power supply 
requires 48VCT 2.5A transformer. THD of less than 
0.1% between 1QOHZ-10KH2 at full power (15 Walts 
+ 15 Watts loaded inlo 611} 



MAGNETIC HEAD EQUALIZER 
■ Standard FtlAA curve for all kinds of magnetic heeds ■ 3 

stages crossover circuit for best results ■ Output voltage 
guaranteed lo be stable without any oscillation - Power 
Supply: 24 VJJ.C, 




MODEL: MA-1 42 
Part #37IKJ7Q $6.95 ea. 



And best of all, the price 
Assembled and Tested is just . 



$ 



499 



00 



PROFESSIONAL REGULATED 
VARIBLE DC POWER SUPPLY KIT 

All solid slate circuitry with fugh efficiency power tran- 
sfer 2SD388 and EC voltage regulator MCI 733, Output 
voltage can be adjusted from 0-30 V al 1A current 
limited or 0-15V at 2A currenl limited. Internal resist- 
ance is less tn&n 0.0051"., tipple and no*se tess them 
IrnV, dual on panel maters for voltage and cunenl 
reading, also with on board i_E D and audible over load 
indicator. Kit comes with pre-dnlled PC Board, instruc- 
tions, all necessary electronic components, trans- 
former and a professional looting metal cabinet The 
best project br school and the most useful instrument 
for repairmen. Build one today 1 



Mode] TR88A 
0-15VDC rS 2A 




SS9.50 per Kit 



Model TRB6B 
D-30VDCf" 1A 



60W f 60W O.T.L, AMP 
Stereo jpTB-amp I Lone control + power amp. All in on 
unit, lully assembled! Compact fal size: TkAWi&W. 
Can be fitted into most cabinets. Power transistors 
using 25C16S7 X A to give a max output of 6uW +6uW 

(an) 

- Frequency response: 20H2- a5KH2(- IdB) ■ Total 
harmontc disrortion: 0.02% ( 1 KHz} - Signal: 'No te Ritjo: 
88 dB {Dpen toop) - Tqna control: 10Q Hz±\§ dB 10 
KHz- 14dB - Dynamic range: 60 dB ■ Power Supply: 
■UW-70V S Amp. ' FillorCipocilor: 4700 v. 75Vorbefler. 



'■iM 




Part #370-0360 J39JS ea. 

1 Transformer Part #670-0230.. . $22.50 ea. 

2 Filter Capacitor 4700 k >F 70V $6.50 ea. 



STEREO MIC. AND ECHO MIXER 
FOR STEREO AMPLIFIER SYSTEM 

The Circuitry employs all integrated circurls, BGD typo 
echo circuiL echo lime can be adjusted (max. 30 
Msec ) Also with a microphone proarnp on ihe board 

Fully assembled. 




MODEL: MX205 
Part #370-0360 ..... $29.95 ea. 



LOW T.I.M, TRANSISTORS 
100W+100W 

* Employs Hitachi low noise 1-C, for pre-amp - Majt. 
output 16 V P-P (non distortion) * With m-ksw tilter, and 
lone defeat circuit • Rear powar amp with short circuit 
protection - Gmnl heat sink lor maximum results • Tone 
controls rl4dB * AH components (except pots lor vol- 
ume, and loner controls) are pro- assembled, ihn ijuolliy 
is guoran[t?ed * Power supply DC i 35V- 50V 




SEND ONE DOLLAR 
FOB OUR DETAIL CATA LOG 

inside California 

Oulalde Cain. (IneL Mcmvo ft Canadal 

Overseas 



Shipping ft Handling Charges 

Under S50.DO Over S50.00 

Purchase Purchase 

10»o 5% 

15% 10% 

2S% 20% 



Minimum Order $1O-O0/Call1. Residents 
add 6.5% Sales Tax. Phone Orders Accepted 
on VISA or MC ONLV. NO C.O.D.'s. Prices sub- 
ject to change without notice. 



MODEL: SA902C 

Part * 370-0340 US.OO 

POWER TRANSFORMER 

[68V-60V CT 6 AMP) 

Pari #670-0220 $24.50 



STORE HOURS 

MON-FRI-10-7 

SAT-10-6 



mm 



■Apple and Apple II are the trademark ol APPLE COMPUTERS. IMC. 



S§fe« CIRCLE 76 ON FREE INFORMATION CARD , 



a 16a 



64K DYNAMIC 

200 NS 



$595 TMIYI2016 



2KX8 STATIC 
200 NS 



o 
z 
o 

h- 
o 

LU 



g 

< 



2101 

5101 

2102-1 

2102L-4 

21Q2L-2 

2111 

2112 

2114 

2114-25 

2114L-4 

2114L-3 

2114L-2 

TCS514 

TC5S16 

214? 

TMS4044-4 

TMS4D44-3 

TMS4044-2 

MK4118 

TMM 20 16-200 

TMM2016-150 

TMM2016-100 

HM6116-4 

HM6116-3 

HM6116-2 

HM6116LP-4 

HM6116LP-3 

HM6116LP-2 

Z-6132 

HM6264 



STATIC RAMS 



256x4 
2S6 » ■! 
1024 x 1 
1024x1 
1024 x 1 
256 * 4 
256 1 4 
1024 X 4 
1024 X 4 
1024 x 4 
1024 1 4 
1024 x 4 
1024 x 4 
2048 1 8 
J 096 ■ 1 
4096 X 1 
4096 1 } 
4096 X 1 
1024x8 
2048x8 
2046 X 8 
2048x8 
2Q48x8 
2048x8 
2048 X 8 
2048 x 8 
2048 x 8 
2048 x 8 
4098 x 8 
8192x8 



EPROMS 



CRYSTALS 



LP » Low Power 



DYNAM 



TMS4027 

UPD41 1 

MM52S0 

MK4108 

MMS296 

4116-300 

4116-250 

4116-200 

4116-150 

4116-120 

2116 

MK4332 

4164-200 

4164-150 

MCM6665 

TMS4164-15 



(450 nt) 


1.S5 


(450ns) (cmoi) 


3.95 


(450nt) 


.89 


(450ns) (LP) 


.99 


(250ns) (LP) 


1.49 


{450 nt) 


2.49 


(450 ns) 


2.99 


(450ns) 


8/9.35 


(250ns) 


8/10.95 


(450ns) (LP) 


8/12.95 


(300ns) (LP) 


8/13.45 


( 200n t) LP) 


8/13.95 


(650ni) (cmoi) 


2.49 


(250ns) (cmoi) 


9.95 


(55ns) 


4.95 


(450n«) 


3.49 


(300ns) 


3.99 


(200ni) 


4.48 


(250m) 


9.95 


(200m) 


4.15 


(150m) 


4.95 


(100ni) 


6.15 


(200ns) (cm oi) 


4.7S 


(150ns} (crnoj) 


4.95 


(120ns) (cmoi) 


8.95 


(200m) (omoiHLP) 


5.95 


(150ns) (cmos)(LP) 


8.95 


(120ns) (e mo 5) (LP) 


10.95 


(300ns> (Qilal) 


34.95 


(150 ns} (cmoi) 


48.95 


Qslsl ■ Quasi-Static 


IC RAMS 


(250ns) 


1.99 


(300ns) 


8.00 


(300m) 


3.00 


(20 Dm) 


1.9S 


(250ns) 


1.65 


(300 ni) 


8/11.75 


(250 ns) 


8/7.95 


(200ns} 


8/12.95 


(150m) 


8/1 4, 95 


(120 ns) 


8/29.95 


(150ns) (5v) 


4.95 


(200 ns) 


9.95 


(200ns) (5vl 


5.95 


(150 ns) (5v) 


6.95 


(200ns) i j vi 


8.95 


(150ns) (S») 


6.95 



1702 

2708 

2758 

2716 

2716-1 

TMS2S16 

TMS2716 

TMS2S32 

2732 

2732-250 

2732-200 

2732A-4 

2732A 

2732A-2 

2764 

2764-250 

2764-200 

TMS2564 

MCM66764 

MCM68766 

27128 



256x8 
1024 x 8 
1024 X 8 
2048 x 8 
2048 X 6 
2048 x 8 
2048x8 
4096 X 8 
4096 X 8 
4096 x 8 
4096 x 8 
4096 X 8 
4096 x 8 
4096 < 8 
8192 x8 
8192 * 8 
8192x8 
8192 X 6 
6192x8 
8192 X 6 
16384x8 



(1U1) 




4.50 


(450ns) 




3.95 


(450ns) (5v) 




5.95 


(450ns) (5y) 




3.95 


(350n») (5*) 




5.95 


(450n«) (5v) 




5.50 


(450ns) 




7.95 


(450n») (5v) 




5.95 


(45Dn«) (5v) 




4.95 


(250ns) (5v) 




8.95 


(200ns) (5v) 




11.95 


(450ns) (5v)(21 


(PGM) 


6.95 


(250ns) (5») (21 


iPGM) 


9.95 


(200ns) (5v)(21 


(PGM) 


13.95 


(450n>) (5v) 




6.S5 


(250 ns) (5») 




7.95 


(200ns) (5v) 




19.95 


(450ns) (5v) 




14.95 


(450ns) (5v) (24 pin) 


39.95 


(350ns) (5*) (24 pUiHpwr dn.) 


42.95 


(300n«) (5v) 




29.95 



^5» - Single 5 Vol! Supply 21»PGM ' Proarsm 11 21 VoltiJ 

EPROM ERASERS 

DSPECTRONICS 
CORPORATION 



4096 X 1 

4096 x 1 

4096 X 1 

9192x1 

9192 x 1 
16384 I 1 
16384 1 1 
16384 X 1 
16384 x 1 
16384 X 1 
16384 1 1 
32768 X 1 
65536 x 1 
65536 x 1 
65536 x 1 
65536 X 1 

sv ■ single 5 voll supply 







Ci partly 


Intensity 






Tinier 


Chip 


(uW/Cm>) 




PE-14 




9 


8,000 


83.00 


PE-14T 


X 


9 


8.000 


119.00 


PE-24T 


X 


12 


9.800 


175.00 


PL-255T 


X 


30 


9,600 


255.00 


PR-125T 


X 


25 


17,000 


349.00 


PR-320T 


X 


42 


17.000 


595.00, 



computer managed inuentorv 
- virtually no bach orders! 

* Very compeiltiue prices! 

* Friendly stall! 

* Fast seruiee — most orders 
shipped within 2a hours! 



6800 1 


66000 


49.95 1 


6 BOO 


2.95 1 


8802 


7.95 1 


GB03 


19.95 1 


6808 


13.90 1 


6809E 


14.95 1 


6809 


11.951 


6810 


2.95 1 


6820 


4.35 1 


6821 


2.95 1 


6828 


14.95 1 


6840 


12.95 1 


6843 


34.95 1 


6844 


25.95 1 


6845 


14.95 I 


6847 


1 1 .95 1 


6850 


3.25 1 


6852 


5.75 1 


6860 


7.95 1 


6675 


6,95 1 


6880 


2.25 1 


6883 


22.95 | 


68047 


24.95 1 


68488 


19.95 | 


6800 = 


1MHZ 


88B00 


10.95 | 


68B02 


22.25 I 


68 BOO E 


29.95 I 


6BB09 


29.95 I 


68 BIO 


8.95 I 


68B21 


6.95 I 


68B40 


19.95 I 


68B45 


19.95 I 


68BS0 


5.95 1 


.68 BOO 


= 2 MHZ J 



6500 



8000 



8200 



6502 


4.95 


6504 


6.95 


6505 


S.95 


6507 


9.95 


6520 


4.35 


6522 


6.95 


6532 


9.95 


6545 


22.50 


6551 


11.85 


2 MHZ 




6502A 


6.95 


6522A 


9.95 


6532A 


11.95 


6545A 


27.95 


6551A 


11.95 


3 MHZ 




S502B 


9.95, 




DISC 




CONTROLLERS 


1T71 


16.95 


1791 


24.35 


1793 


28.95 


179S 


29.95 


1797 


49.95 


2791 


54,95 


2793 


54.95 


2795 


59.95 


2797 


59.95 


6843 


34.95 


8272 


39.95 


LIPD765 


39.95 


MB3B76 


29.95 


MB6977 


34.95 


1691 


17.95 


,2143 


16.95, 



8035 

6039 

INS-B060 

IMS-8073 

8080 

8085 

8085 A- 2 

8066 

8087 

8088 

8089 

8155 

8155-2 

8156 

9185 
I 8185-2 
18741 

8748 
18755 



5.95 

5.95 

17.95 

49.95 

3.95 

4.95 

11.95 I 

24.95 

CALL 

29.95 I 

89.95 

6.95 | 

7.95 I 

6.95 I 

29.95 | 

39.95 I 

29.95 I 

24.95 I 

24.95 J 



F CRT 




CONTROLLERS 


I 6B45 


14.95 


88B45 


19.96 


HD46S05SP 


15.95 


6847 


11.95 


I MC1372 


6.95 


68047 


24.85 


8275 


29.95 


7220 


99.95 


I CRTS027 


19.95 


CRT5037 


24.95 


TMS9918A 


39.95 


LpP83S0 


49.95, 



8202 


24,95 


8203 


39.95 


8205 


3.50 


8212 


1.80 


8214 


3.85 


8216 


1.75 


8224 


2.25 


8226 


1.80 


8228 


3.49 


9237 


19.95 


6237-5 


21.95 


8236 


4.49 


8243 


4.45 


8250 


10.95 


8251 


4.49 


6253 


6.95 


8253-5 


7.95 


8255 


4.49 


8255-5 


5-25 


8257 


7.95 


8257-5 


8-95 


8259 


6.90 


8259-5 


7.50 


8271 


79.95 


8272 


39.95 


8275 


29.95 


8279 


8.95 


B279-5 


10.00 


8282 


6.50 


B283 


6.50 


8264 


5.50 


8286 


6.50 


8267 


6.50 


8288 


25-00 


,8269 


49.95 



Z-80 

2.5 Mhz 



zeo-cpu 


3.95 1 


ZBO-CTC 


3.95 1 


Z60-DART 


10.95 1 


Z80-DMA 


14.95 1 


ZSO-PIO 


3.95 1 


Z80-SIO/0 


11.95 1 


Z80-SIO/1 


11.95 1 


Z80-SIO/2 


11.95 1 


Z80-SIO/9 


11.95 1 


4.0 Mh 


Z 


Z 80 A- CPU 


4.49 1 


ZBOA-CTC 


4.95 1 


Z 60 A- DART 


9.95 1 


Z80A-OMA 


12.95 I 


ZSOA-PIO 


4.49 1 


Z80A-SIO7Q 


12,95 1 


ZSOA-SIO/1 


52.95 1 


Z80A-SIO/2 


12.95 1 


Z80A-SIO/9 


12.95 1 


6.0 Mhz 


ZBOB-CPU 


9.95 1 


Z90B-CTC 


12.95 1 


Z80B-PIO 


12.95 1 


Z80B-DART 


19.95 1 


zeoB-sto/2 


39.95 1 


ZILOG 


Z6132 


34.95 1 


Z8671 


39.9sJ 



| 32.768 khz 
1.0 mhz 
1.8432 
2.0 

2.097152 
2.4576 
3.2766 
3.579545 
4.0 
5.0 

5.0688 
5.185 
5.7143 
6.0 
6.144 
6.5536 
8.0 
I 10.0 

10.738635 

14.31818 

15.0 

16.0 

17.430 

18.0 

18.432 

20.0 

22.1184 
L32.0 



UARTS 

I AY3-1014 

AY5-1013 3,95 

AY3-101S 6.95 

PT1472 9,95 

TR1602 3.95 

2350 9.95 

2651 B.95 

IM6402 7.95 

IM6403 6.95 

| INSB250 10.95 

GENERATORS 

BIT-RATE 



CMOS 



MC14411 

HR1941 

4702 

COM5016 

COM8116 

MM5307 



11.95 
11.95 
12.95 
16.95 
10.95 
10.95 



FUNCTION 

I MC4D24 3.95 I 

LM566 1.49 1 

XR2206 3.75 1 

Ls038 3.9SJ 



MISC 




UPD7201 


29.95 I 


TMS99532 


29.95 I 


ULN2003 


2.49 1 


3242 


7.95 1 


3341 


4.95 1 


MC3470 


4.95 1 


MC3480 


9.00 1 


11C90 


13.951 


95H90 


7.95 1 


2513-001 UP 


9.95 1 


2513-002 LOW 


9.95J 



r CLOCK 




CIRCUITS 


MM5314 


4.95 


MM5369 


3.95 


MM5375 


4.95 


MM5B167 


12.95 


MM59174 


11-95 


J4SM5832 


3.95J 



4000 


.29 


4528 


1.19 


4001 


.25 


4531 


.95 


4002 


,25 


4532 


1.95 


4006 


.89 


4538 


1.95 


4007 


.29 


4539 


1.95 


4008 


.95 


4541 


2.64 


4009 


,39 


4543 


1,18 


4010 


,45 


4553 


5.79 


4011 


.25 


4555 


.95 


4012 


.25 


4556 


.95 


4013 


.38 


4581 


1.95 


4014 


,79 


4582 


1.95 


4015 


,39 


4564 


.75 


4016 


.39 


4585 


.75 


4017 


.69 


4702 


12.95 


4018 


.79 


74 COO 


.35 


4019 


.39 


74C02 


.35 


4020 


.75 


74C04 


.35 


4021 


,79 


74 COS 


.35 


4022 


.79 


74C10 


35 


4023 


.29 


74C14 


.59 


4024 


.85 


74C20 


.35 


4025 


.29 


74C30 


.35 


4026 


1,65 


74C32 


.39 


4027 


.45 


74C42 


1.29 


4028 


.69 


74C48 


1.99 


4029 


.79 


74C73 


.65 


4030 


.39 


74C74 


.65 


4034 


1.95 


74C76 


.60 


4035 


.85 


74C83 


1,95 


4040 


.75 


74C85 


1.95 


4041 


.75 


74CS6 


.39 


4042 


.69 


74CS9 


4.50 


4043 


,B5 


74C90 


1.19 


4044 


.79 


74C93 


1,75 


4046 


.B5 


74C95 


.99 


4047 


.95 


74C107 


.89 


4049 


.35 


74C150 


5.75 


4050 


.35 


74C151 


2.25 


4051 


,79 


74C154 


3.25 


4053 


.79 


74C157 


1.75 


4060 


.89 


74C160 


1.19 


4066 


.39 


74C161 


1.19 


4068 


.39 


74C162 


1.19 


4069 


.29 


T4C163 


1.19 


4070 


.35 


74C164 


1.38 


4071 


.29 


74C165 


2.00 


4072 


.29 


74C173 


,79 


4073 


.29 


74C174 


1.19 


4075 


.29 


T4C175 


1.19 


4076 


,79 


74C192 


1.49 


4078 


.29 


74C193 


1.49 


4081 


.29 


74C195 


1.39 


4082 


.29 


74C200 


5.75 


4085 


.95 


74C221 


1,75 


4086 


.95 


74C244 


2.25 


4093 


.49 


74C373 


2.45 


4098 


2.49 


74C374 


2.45 


4099 


1.95 


74C901 


.39 


14409 


12.95 


74C902 


.85 


14410 


12.95 


74C903 


.85 


14411 


11.95 


74C905 


10.95 


14412 


12.95 


74C906 


.95 


14419 


7.95 


74C9D7 


1.00 


14433 


14.95 


74C909 


2.00 


4502 


.95 


74C909 


2.75 


4503 


.65 


74C910 


9.95 


4508 


1.95 


74C911 


8.95 


4510 


.85 


74C912 


8.95 


4511 


.85 


74C914 


1.95 


4512 


.95 


74C915 


1.19 


4514 


1.25 


74C916 


2.75 


4515 


1.79 


74C920 


17.95 


4516 


1.55 


74C921 


15.95 


4518 


.99 


74C922 


4.49 


4519 


.39 


74C923 


4.95 


4520 


.79 


74C925 


5.95 


4522 


1,25 


74C926 


7.B5 


4526 


1.25 


74C926 


7.95 


^527 


1.95 


74C929 


19.95, 



*JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 



Copyright 1wj4 JDR Microdetncea 



KEYBOARD 

CHIPS 

AY5-2376 11.951 

AYS-3600 11.95 1 

L.AY5-3600PRO 11. 95 J 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS; Minimum order 510. For shipping ana handling include 
$2 50 tor UPS Ground and $3.50 lor UPS Air. Orders over 1 lb and 
lorpign orders may require additional shipping charge* — please 
contact our sales department tor the amount. CA residents must 
mriude6 D r sales lax. Bay Area and LA residents include 6' i%. Prices 
subject lo change wllhout notice. We are not responsible lor 
typographical errors. We reserve Ihe fight to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale. 
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21 ia «ons 8/$9 95 21 M 250NS 8/W5 



74LS00 



74LS00 
74LS01 
74LS02 

74LS03 

74LS04 

74LS05 

74LS0B 

74 1, SOB 

74LS10 

74LS11 

74LS12 

74LS13 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS2B 

74LS30 

74LS32 

74 L S3 3 

74LS37 

74LS3B 

74LS40 

74LS42 

74LS47 

74LS4I 

74LS49 

74LS51 

74LS54 

74LS55 

74LS63 

74LS73 

74LS74 

74LS7S 

74LS76 

74LS78 

74LS83 

74LS8S 

74LS86 

74LS90 

74LS91 

74LS92 

74LS93 

74LS95 

74LS98 

74LS107 

74LS109 

74LS112 

74LS113 

74 LSI 14 

74LS122 

74 L St 23 

74 LSI 24 

74LS12S 

74LSI26 

74 LSI 32 

74LS133 

74LS13S 

74LS137 

74LS138 

74LS139 

74LS14S 

74LS147 

74LS14S 

74LS151 

74LS153 

74L51S4 

74LS155 

74 LSI 56 

74LS157 

74LS158 

74LS160 

74LS161 

T4LS162 

74LS163 

74LS1S4 

74LS165 

74LS166 

74LS168 

741. S 169 

74LS170 



74LS173 

74 LSI 74 

74LS17S 

74 LSI 81 

74LS189 

74LS19!) 

74LS191 

74LS182 

74LS193 

74 LSI 84 

74LS195 

74LS188 

74LS197 

74LS221 

74LS240 

74LS241 

74LS242 

74LS243 

74LS244 

74LS245 

74LS247 

74LS24S 

74LS249 

74LS251 

74LS253 

74LS2S7 

74LS258 

74LS2S9 

74LS260 

74LS266 

74LS273 

74LS27S 

74LS279 

74LS2B0 

74LS283 

74LS290 

74LS293 

74LS29S 

74LS29B 

74LS299 

74LS323 

74LS324 

T4LS352 

74LS3S3 

74LS363 

74LS364 

T4LS365 

74LS366 

74LS367 

74LS388 

74LS373 

74LS374 

74LS375 

74LS37T 

74LS378 

7JLS379 

74LS385 

74LS3B6 

74LS390 

T4LS393 

74L339S 

74LS399 

74LS424 

74LS447 

74LS490 

74LS624 

74LS640 

74LS645 

74LS668 

74LS669 

74LS670 

74LS674 

74LS6B2 

74LS683 

74LS684 

74LS885 

74LS6S8 

74LS669 

81LS9S 

81LS96 

81LS97 

81LS9B 

25LS2521 

25LS2569 



74 SOD 

74S02 

74SD3 

74S04 

74 SOS 

74SG8 

74S09 

74S10 

74S11 

74S15 

74S20 

74S22 

74S30 

74S32 

74S37 

74S38 

74S40 

74S51 

74S84 

74S6S 

74S74 

74S8S 

74S86 

74S112 

74S113 

74S114 

?.; SIM 



74S00 



74S132 
74S133 
74S134 
74S135 
74S138 
74S139 
74S140 
74S151 
74S153 
74S1S7 
74S158 
74S161 
74S1S2 
74S163 
74S16B 
74S169 
74S174 
74S17S 
74S181 
74S182 
74S18S 
74S189 
74S194 
74S195 
74 5196 
74S197 
74S201 



MS225 
74S240 
74S241 
74S244 
74S2S1 
74S253 
74S2S7 
7-1 $258 
74S260 
74S273 
74S274 
74S275 
74S2BO 
74S287 
74S2BB 
745289 
74S301 
745373 
74S374 
745381 
74S387 
74S412 
74S471 
745472 
74S474 
74S482 
74SS70 
745571 



r VOLTAGE 




REGULATORS | 


7805T 


.7S 


7905T 


.86 1 


78M05C 


-3S 


790BT 


.85 1 


7808T 


.7S 


791 2T 


.85 1 


7S12T 


.75 


791 ST 


.85 1 


78 1ST 


.7S 


7924T 


.85 1 


7S24T 


.75 


7905K 


1.49 I 


7S05K 


1.39 


791 2K 


1.49 1 


7812K 


1.39 


791 SK 


1.491 


7815K 


1.39 


7924K 


149 1 


7824K 


1.39 


79L85 


.79 1 


78 LOS 


.89 


79L12 


.791 


78L12 


.69 


79L15 


.791 


78L1S 


.89 


LM323K 


4.95 1 


7BH05K 


9.95 


UA78S40 


1.95 1 


78K12K 


9.9S 






C, T 


■ TO-220 


K -to-: 






L = TO-92 





DATA ACQUISITION 

I ADC080Q 15.55 DAC0808 

ADC0804 3.49 DA CI 020 

AOCOS09 4.49 O AC 1022 

ADC0817 9.95 MC1403L6 

L.OAC0800 4.95 MC140BL8 



PTnterfacew CENTRONICS 



8T2S 
8T28 
8T95 
ST96 
8T97 
8T9B 
DM8131 
OP8304 
DS8833 
DS8835 
DS8S36 
DS3837 
LdS8938 



IOC EN 36 

Hibbon Cable 38 Pin Male B.95 | 
IDCEN36/F 

Ribbon Cable 38 Pin Female 8.95 | 
CEN36 
I Solder Cup 36 Pin Mate 7.95 J 



VISA 



MasterCard I 



SOUND CHIPS 

I 76477 3.95 AY3-8910 12.95 I 

76488 5.95 AY3-B912 12.95 

L764S9 8.95 MC3340 1.49J 



MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14.95 
I Over BOO pages of manufacturers data j 
I sheets on most commonly used IC's. 
Includes: 

* TTL - 74774LS and 74F 

* CMOS 

* Voltage Regulators 

* Memory — RAM, ROM, EPROM 
| * CPU's — 6800, 6500, Z80, 8080, 

8085. 8086/8 
| * MPU support & interface — 
6800, 6500. Z80, 8200. etc. 



FEDERAL EXPRESS 
SERVICES AVAILABLE! 





7400 




7400 


.19 


74123 


.49 I 


7401 


.19 


74125 


.45 I 


7402 


.19 


74126 


.451 


7403 


.19 


74132 


.45 1 


7404 


.19 


74136 


.50 1 


7405 


.25 


74143 


■1.95 1 


7400 


.19 


74145 


.60 1 


7407 


.29 


74147 


1.75 1 


7408 


.24 


74148 


1,20 1 


7409 


.19 


74150 


1 .35 1 


7410 


.19 


74151 


.55 1 


7411 


.25 


74153 


.55 1 


7413 


.35 


74154 


1.251 


7414 


,49 


74155 


.75 1 


7416 


.25 


74157 


.55 1 


7417 


M 


74159 


1.65 1 


7420 


.19 


74180 


65 1 


7421 


.35 


74161 


.69 1 


7425 


.29 


74163 


.68 1 


7427 


,29 


74164 


85 1 


7430 


.19 


74165 


.as 1 


7432 


,29 


74166 


1.00 1 


7437 


.29 


74167 


2.95 1 


7438 


M 


74170 


1.65 1 


7442 


.49 


74173 


.751 


7445 


.69 


74174 


.39 1 


7446 


.88 


74175 


,89 1 


7447 


.69 


74177 


75 1 


7448 


.B9 


74181 


2,25 1 


7451 


M 


74184 


2.00 1 


7473 


.34 


74195 


2.00 1 


T474 


.33 


74181 


1.15 1 


7475 


.45 


74192 


79 1 


7476 


-35 


74193 


.791 


7482 


.95 


74194 


.551 


7483 


.50 


74185 


.85 1 


7485 


.59 


74197 


.75 1 


7486 


.35 


74188 


1.35 1 


7488 


2.15 


74221 


1.35 1 


7490 


.35 


74246 


1.35 1 


7482 


.50 


74247 


1,25 1 


7493 


.35 


74259 


2.25 1 


7495 


.55 


74273 


1.95 1 


7497 


2.75 


74276 


1.25 1 


74100 


1.7S 


74279 


75 1 


74107 


.so 


74366 


,65 1 


74109 


.45 


74367 


.65 1 


74116 


1.55 


74368 


.65 1 


74121 


.29 


74393 


1,35 I 


L 74122 


.45 







CONNECT 
RS232 Mai* 


OAS 
2.50 


HS232 Fum. 1 1 


13.28 


RS232 Hood 


1.25 


g-100 ST 


3.95, 


EXAF 




XR 2206 


3,75 


XR 2207 


3.75 


XR 2208 


3.75 


XR 2211 


5.25 


.XR 2240 


3.25, 




r INTERSIL ^ 


ICL7106 


9.95 


ICL7107 


12.95 


ICL7660 


2.95 


ICL8038 


3.95 


ICM7207A 


5.59 


JCM720S 


1S.9S, 



LINEAR 



RCA 



9000 



9316 
9334 
9368 
9401 
9601 
9602 
L.96S02 



LM301 

LM301H 

LM307 

LM308 

LM30SH 

LM305H 

LM309K 

LM310 

LM311 

LM311H 

LM312H 

LM317K 

LM317T 

LM318 

LM31SH 

LM319H 

LM319 

LM320(se 

LM322 

LM323K 

LM324 

LM329 

LM331 

LM334 

LM335 

LM336 

LM337K 

LM337T 

LM338K 

LM339 



LM340 (l« 
LM348 
LM350K 
LM350T 
LM3S8 
LM359 
LM376 
LM377 
LM37S 
LM379 
LM3S0 
LM380N-I 
I LM381 
I LM382 
I LM383 
I LM384 
LM386 
LM3B7 
i LM3B8 
I LM3S0 
I LM392 
I LM393 
I LM394H 
I LM399H 
I NE531 
i NESS5 
i NE556 
i NE55B 
i NE581 
.99 NE5S4 

H ■ TO-5 CAN 



LM565 

LM5SS 

LM567 

NE570 

NE571 

NE590 

NE592 

LM709 

LM710 

LM711 

LM723 

LM723H 

LM733 

LM741 

LM741N- 

LM741K 

LM747 

LM748 

LM1014 

LM1303 

LM1310 

MC1330 

MC1349 

MC1350 

MC135B 

MC1372 

LM1414 

LM145S 

LM1488 

LM1489 

LM1496 



LM1558H 
LM1BO0 
LM1B12 
LM1830 
LM1S71 
LM1872 
LM1S77 
LM1S89 
LM1896 
ULN2003 
LM2S77 
LM2S78 
LM2900 
LM2901 
LM3900 
LM3905 
LM3909 
LM3811 
LM3914 
LM3915 
LM3916 
MC4024 
MC4044 
RC4136 
RC4151 
LM4250 
LM4SO0 
RC455B 
LM13080 
LM13600 
LM13700 
K = TO-3 



CA 3023 : 

CA 3039 1 

CA 3046 1 

CA 3059 I 

CA 3060 ; 

CA 306S 1 

CA 30B0 1 

CA 3081 1 
CAJ 



TL494 
TL496 
TL497 
75107 
75110 
75150 
75154 
75188 
75189 



CA3082 
CA 3083 
CA 3086 
CA 3089 
CA 3096 
CA3130 
CA3140 
CA3146 
1.19 



Tl 



75385 
75450 
75451 
75452 
7S453 
75454 
7S491 
75492 
75493 
.89 



Bl FET 



Ti.071 
TL072 
TL074 
TL0B1 
TL0S2 
TL0B3 



TL084 
LF347 
LF351 
LF353 
LF355 
LF356 
1.40 



LED DISPLAYS 



HP 5082-7760 

MAN 72 

MAN 74 

FN D- 357 {359) 

FN D -500 (503) 
I FND-S07 (510) 
lTIL-311 4x7 



HEX W/LOGIC 9.951 



\ LED LAMPS 

1-99 

JUMBO RED .10 

JUMBO GREEN .18 

JUMBO YELLOW .18 

LlED MOUNTING HARDWARE .10 


100- up 
.09 
.15 
.15 
.08 



BYPASS CAPS 

I ,01 UF DISC 100/6.00 I 

.01 UF MONOLITH IC 1 00/12.00 
.1 UF DISC 100/8.00 

i,1 UF MONOLITHIC 100/15. OoJ 



ALL MERCHANDISE 100% GUARANTEED 



DIP 
SWITCHES 



4 POSITION 

5 POSITION 

6 POSITION 

7 POSITION 
l 8 POSITION 



Copyright 1484 JUR Microdvvi.ce-i 
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CABINETS FOR 5V* 
CABINET #1 *29.95 

DIMENSIONS 8^4 x 5'^e x3'¥e" * 
COLOR MATCHES APPLE 
FITS STANDARD 5V-" DRIVES, 
INCL. SHUGART 
INCLUDES MOUNTING * 

HARDWARE AND FEET * 



I NOTE: Pleas* Includ* sufficient amount for 
I ■ hipping on above Items. 



' DISK DRIVES 
CABINET #2 '79.00 

COMPLETE WITH POWER 
SUPPLY, SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 
DIMENSIONS: IVAxSKxSW 
+5V@1 AMP, +12V@1.5AMP| 
FITS STANDARD 5V4" DRIVES | 
PLEASE SPECIFY 
GRAY OR TAN 



TRANSISTORS 



2N91B 


.50 


MPS370B 


.15 


MPS918 


.25 


2N3772 


1.55 


2N2102 


.75 


2 N 3 903 


.25 


2N2216 


,S0 


2N3904 


.10 


2MZ21BA 


.50 


2N3906 


.10 


2N2219 


.50 


2N4122 


.25 


2NJ219A 


.50 


2N4123 


.25 


2 N 2222 


.25 


2H4249 


.25 


PN2222 


.10 


2N4304 


.75 


MPS23S9 


.26 


2N4401 


.25 


2N24B4 


.25 


2N4402 


.25 


2N2905 


.50 


2N4403 


.25 


2 N 2907 


.25 


2N4B57 


1.00 


PN2S07 


,125 


PN4916 


.25 


2 N 30 55 


.79 


2N50S6 


.25 


30S5T 


.69 


PN5129 


.25 


2N3333 


.30 


PN5139 


.25 


2N3414 


.25 


2N5209 


.25 


2N3563 


.40 


2N602S 


.35 


2N35B5 


.40 


2H6043 


1,75 


PN3565 


.25 


2N6046 


1.75 


MPS 36 38 


.25 


MPS-A05 


.25 


MPS 3640 


.35 


MPS-A06 


.25 


PN3843 


.25 


MPS- ASS 


.25 


PN3644 


.25 


T1P29 


.65 


MPS3704 


.15 


TIP31 


.75 






TIP32 


.7» 



DISK DRIVES 

TANDON 

ITM100-1 5W " (FOR IBM) SS/DD 
| TM 100-2 SW [FOR IBM) DS/DD 

SHUGART 

I SA 400L 5«" (40 TRACK) SS/DD 
| S A 400 SV (35 TRACK) SS/DD 

PERTEC 

I FD-200 sv." ss/DD 

| FD -250 57." DS/DD 

MPI 

| MP-52 SVS" (FOR IBM) OS/DO 

NOTE: Piute Include nifflcltnl amount lor 
shipping on above Items. 



229.00 
259.00 

199.95 
189.95 

179.95 
199.95 

249.00 



IC SOCKETS 

1-99 ICO 
> pin ST .13 .11 
14 pin ST .15 .12 
16 pin ST .17 .13 
18 pin ST .20 .15 
20 pin ST .29 .27 
22 pin ST .30 .27 
24 pin ST .30 ,27 
28 pin ST .40 .32 
40 pin ST .49 .39 

64 pin ST 4.25 call 
ST = SOLDERTAIL 
8 pin WW .59 ,49 
14 pin WW .69 .52 
16 pin WW .69 .55 
18 pin WW .99 .90 
20 pin WW 1.09 .96 

22 pin WW 1.39 1.26 

24 pin WW 1.49 1,35 

28 pin WW 1.69 1.49 

40 pin WW 1.M 1.60 

WW = W1REWRAP 

16 pin ZIF 5.95 call 

24 pin ZIF 7.95 call 

26 pin ZIF 6.95 call 

ZIF = TEXTOOL 
(Zero Insertion Force) 



r EDGE-CARD ^ 


CONNECTORS | 


S-100 ST 


3.95 


$-100 WW 


4.95 


72 pin ST 


6.95 


72 pin WW 


7.95 


50 pin ST 


4.95 


44 pin ST 


2.95 


L44 pin WW 


4.95J 



NEW UN-USED 




MUFFIN FANS 




4.6ft 4F Squirt 


14.95 


3.125" Squire 


14.95 


HEAT SINKS 




TO-3 ilyl? 


.95 


TO-220 Ityla 


.35 


SWITCHES 




SPDT mlnl-loggl* 


1.25 


DPOT mlnl-toggla 


1.50 


SPST mlnl-puthbuHon 


.39j 


OPTO-ISOLATORS^ 


4N26 1.00 MCA-7 


4.25 


4N27 1.10 MCA-255 


1.75 


4N28 .69 IL-1 


1.25 


4N33 1.75 lLA-30 


1.25 


4N35 1.25 ILQ-74 


2.75 


4N37 1.25 H11C5 


1.25 


MCT-2 1.00 TIL-111 


1.00 


MCT-6 1.50 TIL-113 


1.75, 



1N7S1 

1N7S9 

1N4148 

1N4004 

KBP02 

KBP0J 

LviMa 



DIODES 

5.1 volt lener 

12.0 vnii gener 

(1N91 4) switching 

•10DPIV rectifier 

20 OP IV 1.5amp bridge 

400PIV I.Samp bridge 

Dlp-Bridga 



visa 



RESISTORS 

V. WATT 5% CARBON FILM ALL 

STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

50 PCS. SAME VALUE .025 

100 PCS. SAME VALUE .02 

L.1000 PCS. SAME VALUE .015 



our buyer blew it... 
is bought too many of these! 

4116 250ns 8/7.95 



RIBBON CABLE 


CONTACTS 


SINGLE COLOR 


COLOR CODED 


1' 


10' 


1' 


10' 


10 


.50 


4.40 


.83 


7.30 


16 


.55 


4.80 


1.00 


8.80 


20 


.65 


5,70 


1.25 


11.00 


25 


.75 


6.60 


1.32 


11.60 


26 


.75 


6.60 


1.32 


11.60 


34 


.98 


8.60 


1.65 


14.50 


40 


1,32 


11.60 


1.92 


16.80 


I 50 


1.38 


12.10 


2.50 


22,00 



D-SUBMINIATURE 



DESCRIPTION 


SOLDER CUP 


RIGHT ANGLE 

PC SOLDER 


IDC 

RIBBON CABLE 


HOODS 


MALE 


FEMALE 


MALH 


FEMALE 


MALE 


FEMALE 


BLACK 


GREY 


ORDER BY 


DBxxP 


DBxxS 


DBxxPR 


DBxxSR 


IDBxxP 


IDBxxS 


HOOD-B 


HOOD 


CONTACTS 9 
15 
25 
37 
50 


2.08 
2.69 
2.50 
4.80 
6.06 


2.66 
3,63 
3.25 

7.11 
9.24 


1.65 
2.20 
3.00 
4.83 


2.18 
3.03 
4.42 
6.19 


3,37 
4,70 
6.23 
9,22 


3.69 
5.13 
6.84 

10.08 


1.25 


1.60 
1.60 
1.25 
2.95 
3.50 



For order instructions see "IDC Connectors" below, 

MOUNTING HARDWARE 1.00 



IDC CONNECTORS 



•4 



DESCRIPTION 



SOLDER HEADER 



RIGHT ANGLE 

SQLDER HEADER 



WW HEADER 



RIGHT ANGLE 
WW HEADER 



RIBBON 

HEADER SOCKET 



RIBBON 
HEADER 



RIBBON 
EDGE CARD 



ORDER BY 



IDHxxS 



IDHwtSR 



IDHxxW 



IDHxxWR 



IDSxx 



IDMxx 



IDExx 



ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "XX" of the "order by" part number listed. Example: A 10 pin right angle solder style 
header would be 1DH10SR. 



*JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order $10. Fcr shipping and handling include 
SZ SO lor UPS Ground and $3.50 lor UPS Air Order* ever 1 lb , — 
lore ign order* may require additional shipping charges — please 
conlact our tales department lor [he nmounl. CA residents musl 



MwlWi'^. i ' Mi'i M^ il iW ') 



e are not responnbi 
typographical errors. We reserve (he nghl to limit quantities and lo 
substllule manutoclurer All merchandise subject lo prior sale. 

t Copyright 1984 JDR Mlcr arJevice* 
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FOR APPLE COMPUTER USERS 



SmZ JDR Microdevices 

TH 0U8WO8SOlO\ 



Use 



JDR 16K RAM CARD FOR APPLE IK 

I * Expand your 48K Apple to 64K 

| * Fully compatible with Apple Language System 

in place of Apple Language card 
|* Highest quality card features: gold edge connector 

sockets for all IC's. 
+ 2 YEAR WARRANTY 

Kit with Instructions $40,95 

Bare PC Card . $14.95 



$4495 



GET SLIM IN 1984! 

JDR HALF-HEIGHT DISK DRIVE 

I * 35 Track if used with 

Apple Controller 
I * 40 Track Controller and DOS 

Available (Call for Price) 



$20995 



MA SVSTCMS 

I FD-35 DISK DRIVE 



*199 



95 



| * Shugart Mechanism — 

Made in U.S.A. 
| * Direct Replacement (or 

Apple Disk II 
|* Compatible with Apple 

Controller or other Apple | 

compatible controllers 
|* Specially designed 

electronics with low power J 

consumption 
I* DOS 3.3 and 3.2 compatible | 
I * One Year Warranty 

| CONTROLLER CAI 
$69.95 



APPLE COMPATIBLE 
POWER SUPPLY 

I * Use To Power Apple- 
Type Systems 

|*+5V@5A +12V@3A 
-5V@.5A -12V@.5A 

* Instructions Included 

$7905 

BMC 
BNIX-80 PRINTER 

* 80 CPS Dot Matrix Printer 

* Prints Bi-Directional in 40. 80, 
71 or 142 Columns in Normal, 
Double Width or Compressed I 
Text. 

* Print Superscript As Well As 
Superb Graphics in Character | 
or Bit Image 



VISA 



n $ 2?9 m 



MasterCard 



VIEWMAX-80 
NOW ONLY *159 M | 

I* 80 Column Card for Apple 11+ 1 

* Video Soft Switch 

* Inverse Video 
I* 2 Year Warranty 

VIEWMAX-80e 
NEW *129 9S 

I* 80 Column Card for Apple I lei 

* 64K RAM Expandable to 128K 
[64K RAM Upgrade $4760 

GRAPHMAX s 129 95 | 

I* Hi Resolution Graphics 

* Printer Card 

* Centronics Parallel interfacel 

|Graphmax with Color 

& Zoom Options. . . M49 95 ' 



NASHUA DISKETTES 

5VV WITH HUB RING 

I MD1 SOFT SECTOR, SS/SD 19.95 I 

MD1D SOFT SECTOR, SS/DD 26.25 

MD2D SOFT SECTOR, DS/DD 30.75 

M02F SOFT SECTOR, DS/QUAD DENSITY 45.00 

MO110 10 SECTOR HARD, SS/SD 19.95 

| MD210D 10 SECTOR HARD. DS/DD 30.75 | 

B" WITHOUT HUB RING 

I FOI SOFT SECTOR. SS/SD 24.75 I 

| FD1D SOFT SECTOR, SS/DD 30.00 

FD2D SOFT SECTOR. DS/DD 36.75J 



OTHER ACCESSORIES 
FOR APPLE II 

ITHUNDERCLOCK $129.95] 

I* Real-Time Clock Calendar 

* Software Included 

* Mountain Software Compatible 

* BSR Control Options Available 

[KRAFT JOYSTICK $39.95j 



VERBATim 

DATALIFE 
DISKETTES 

SS/DD SOFT SECTOR 

$29.95 

SS/DD 10 HARD SECTOR 

$29.95 



\5V*" DISKETTE] 
FILE 

| * ATTRACTIVE FUNCTIONAL | 
DISK STORAGE SYSTEM 

| * 75 DISK STORAGE 
CAPACITY 

| * MOLDED FROM' DURABLE | 
SMOKED PLASTIC WITH 
FRONT CARRY- 
ING HANDLE 






MONITORS 

BMC MONITOR STAND 

MODEL PA-900 
Your Display Will 
Tilt & Swivel 5 29.95 



$16991 



MONOCHROME 

I BMC BM 12AUW GREEN 12" *89.95 I 

BMC BM 12EUY 18 MHZ AMBER .... *1 39.95 I 

BMC BM 12EUN 18 MHZ HIGH RES GREEN *1 1 5.00 

NEC JB1201M- 20 MHZ GREEN *1 69.00 I 

| ZENITH ZVM-121 - 15 MHZ GREEN *99.00 | 

COLOR 

| BMC BM-AU9191U COMPOSITE 13" *279.00| 

NO C.O.D. ORDERS PLEASE 



JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

Apple is a trademark of Apple Computer Corporation 



VISIT OUR RETAIL STORE 

IS: M-W-f . 9-5 T-Th., 9-9 Sa 



Sat 10-3 



PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS; Minimum order £10. For shipping and handling Include 
52 .50 for UPS Ground and S3. 50 for UPS Air. Orders over 1 lb, and 
foreign orders may require additional shipping charges — please 
contact our sales department tor the amounl CA residents moil 
Include 6*'? sales Ian, Bay Area and LA residents include 6%%. Prices 
subbed to change wJthoul notice. We are nol responsible lor 
typographical errors. We reserve the rlghl 1o limit quantllies and to 
substitute manufacturer. All merchandise aub|ect to prior sale. 
G Copyrighi 1934 juh Microdevices 



CIRCLE 49 ON FREE INFORMATION CARD 



2 



121 



JAVANCO 



TQDa r&us supeemaeket 



60M SQ. FT- 
KUIKf STOBE 



SOI 12th Avenue South Th. r m . add 6.75* rnx 
Nashville, Tenn. J/zu-)" i MM r0B : ET T ; U1LJ jH 



SW-3005— $4 .25 ( 3 ) $ 10 . 00 SZg&£$? ctMn s 1.yr^ 
ACTUAL SIZE MATRIX SWITCH 
II II I III || 




1 I I II 1 I I I I 



GOLD PLATED CONTACTS 

10 SWITCHES WIDE X 8 POS 



MODULATING 
HEATING-COOLING THERMOSTAT 



ihmoshi tuffii we ;i 1 120 

VOLTAGE C3aLIM5 CURRIHT RJLTLHB 

22 V0LT1 K HIMLWJU I HUP [Oil I KUDUS 
21 VOLTS AC KAIIUUU 2 **!> I«SUSM 

Stf HSTJUUHM KSTRUCTHH5 FOR OETJILS 




■ llli'l(lil!i«l 



P^ 



ECtf-200 ELECTtOLYTIG 



(3) KITS 

Oil'. SEV7> 



$ DDOZV 



ECKft-7? MIK1-LYT1C KIT $6.85 
■-" radial z'tcLzoly*, i :; 
prfc* Includtt handy re- 
utfjblt IE itiiiflr conl- 
aitjit Kith hinged lid. 
4 «a. Jfl typtt . 
HO LIMIT PER ORDER 



UHILE THEV LAST, (BFY SFVEELAL) 




TOLL FREE CALL 
1-800 JAVANCO 



\7i w" ^^ ^ 

5LSK-72 SLIDE WITCH KIT 51* ?i 
72 ilidi tu-i Eeh*s . ■■'. ice 
includes .handy rateable 
plastic tray with hinged 
top, divided partition* for 
ttiy accet* to any twitch 

- SWITCHES OF A TYPE IK 

AS 18 SECT. DIVIDED TRAY, 




# * 



{12> VAJUOUS TYPES OF SLIDE SWITCHES. 

j 3. oo pes rent. 




PSCX-lOB POLYSTYKEUE KIT 
10S pel. ajtial lead POLY 
CAPS, a iter ted uf.s and 

u.,. L t j£?i . . ihese arc C hi 
■upj which eutiv prtftr 
btciuta of stability 
and low failure rata 
IS TPYES Of («) PC5. 
100 POLtSYPREHE CAPS 
a5J=n sacked in a Ct 
useable, hinged cop box 




V 



TRAI-3S 



(2S) SXALL CASE TJJUIStSTOKS.nOi-T EASILY CROSSED. 
4 2.3} FIR rCKC. 



-ft^~ 



ECJf.-25A50 (25) AXIAL LEAD LYTICS.ALL RATIO SO VOLTS OK KICKER. 
S3- 25 PKO, * 



5 >• 



ECK-ZSCiO <2S) PRIKTED CIRCUIT LEAD LYTICS.ALL RATED JO VOLTS Ufa ABOVE. 



FORMED 

LEAD P^ 

SOARD ill 

(ATT ASfT. 

r ; tftta pes 

IH IB SECT. 

TRAY 
SS.7S 

J 20 PCS-FA. Clft) v*l- 
jd LEADS COT ABD 
READY FOR INSERTION 




HCKR-50 HYLAH CAPACITOR KIT 
90 radial printed circuit 
bypau and coupling avlar 
typt cipacieora . aaua hava 
soma palyaater arc. Q^B 

ALL GOOD TOR EVERT DAY W 
PROJECTS, 

I I EXACT FOR THE FOCKETBOOKI I 
packed in a plafric. clear 
Cray wich hinged lid. 
in TYFES (J) EACH 




ICI-IDA2; (30) AXIAL LEAD LYTICS. RATED AT 2} VOLTS Oil H1GHEX. 
S3.2J PIC. ■ 



ECK-30C2S (30) PRIBTED CIRCUIT LEAD LYTIC3. RATED AT 2S VOLTS Cat HIGHER. 
S3. 25 PEC. 







SCE-LOO (100) HEX HEAD satEMS FOR RACE OE EquiFMElFT PANELS 
tl .DO rtt rCKC. 



t 



w 



ECt-iD (40) BY FASS & COU PL I HG . KY LAR TYPC frPACtTOftS. PRIJTTF.0 CIRCUIT 

AND LOw;; LEAD TYPES 

j.:. n d Fen tie 



rr 



Nat' I. WATS 1-800 JAt/AWCO MINIMUM 
Tn. WATS J - SOO 251-5555 ORDER $15.00 



C* tf> o <fr (fr tf* •Jj* (tj ^ (fc <t C£ ft ffi: (£! CS & «itS tb: & ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft 

$ TECHNICIANS & SERVICEMEN { 

I COMPONENTS FOR TOUR MAINTENANCE & REPAIR WORK | 

$ SPECIAL: OUR LOW LOW PRICES $ 

$ REPLACEMENT FOR ECG®TYPES $ 



5 type no. renin cojt 

f 85 FOUR for .99 

|102A....THREE for .99 

$123A FIVE for .99 

$ 123AP SIX for .99 

$- 



$ 

* TYPE NO 

1 124.... 

1128.... 

f 129,... 

f 130.... 

f 152.... 

$153.... 

$154..., 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

S 

s 

$ 
$ 



SUPER SPECIAL emin 5 pc. each) 
roei cost type no. 
2.25 



TDDI COST 

.85 



.45 
.45 
.80 
.40 
.40 
.60 



TYPE NO, 

165. 
171 . 
184. 
185. 
238. 
276. 
291. 



TYPE NO. TStJR EMI 3j 

125 SEVEN for .99 $ 

159AP FOUR for .99$ 

177 EIGHT for .99$ 

199 FIVE for .99$ 

$ 
$ 
$ 
$ 
$ 



.45 

.45 

2.25 

6.95 

.95 



375 

506.. 

500A. 

523.. 

526A. 



TOM COST 

. . .90 

.55 

. . 8.95 ,, 

9.95 $ 

10.20$ 



529 13.75$ 

712 1.25$ 

$ 



2SC867A 
2SC1114 
2SC1308K 
AN214Q 
AN239A 
BA532 . . . 
GH3F .... 
HA1342A 



JAPANESE TYPES win. s pc. each) 

STK0029 
STK0080 
TA7205AP 
TA7208P 
TA7222AP 
UPC1181H 
UP01182H 
UPC1185H 



Z.75 
3.25 
1.95 
1.45 
4.60 
1,80 



2.30 



HA1366W 

HA1377A 

LA4102 

M51515BL 

STK433 

STK435 

STK437 

STK439 



1.85 
2.90 
1.25 
2.95 
3.95 
3.95 
6.25 
6.50 



3.80 ^ 



9.99 
1.50 X 
1.85 I 
1-95 * 

1-25$ 
1.25$ 
2,99$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

ft* Qi ft ^fl^ gi <ft ft ft ft ft. ft ft ft ft ^t ^t ft ft ft; ft ^fc aifr ft ^t dj ft^ c& ^ft ft tf^ ^ft fti 1 ^b ft ft 
CIRCLE 11 ON FREE INFORMATION CARD 



COD ORDERS WELCOME (S25 MIN. ORDER) 

For Complete Component Catalog Call or Write 

DIGITRON ELECTRONIC 

110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 

Toll Free: 800-526-4928 In NJ: 201-379-9016 

•ECG IS A TRADE MARK OF PHILIPS ECG. 
DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG. 



Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



Earn up to 
$600 a week | 
and morel 



Learn a! home in spare time. 
No previous experience needed. 



mirei 



No costly School, No commuting to da&s. J he Original 
Home-Study course lhai prepares you for ihe FCC 
Radiotelephone license exam in your spare time! An 
FCC Government license is your "ticket" to thousands 
of exciting jobs in Communications. Radio & TV. 
Mobile two-way. Microwave, Computers, Radar, Aero- 
space and more. You don't need a college degree to 
..:'.!, i ;:!;,. but you do need an FCC License. No need to 
quit your job or go to school! You learn how to pass 
the FCC License exam at home at your own pace with 
this easy-to-undersland. proven course. It's easy, fast 
and Un.uoM! GUARANTEED PASS You gel your 
FCC License or money refunded. Write for free details, 
Soqn you could be on your way to being one of the 
highest workers in the electronics Held. Send for FREE 
facts now. MAIL COUPON TODAY! 

"\ 

I 



commdMD PRODucTions 

FCCLICENSETRAINING,Dept.90 I 

P.O. Box 2223, San Francisco, CA 94126 I 

Rush FREE facts on how I can get my FCC License I 

in spare time. No obligation. No salesman will call, I 

NAME j 

ADDRESS . 

CITY _: : STATE ZIP ■ 



WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING! 



TRANSFORMERS 



120 ratt 



JP 



5.6 VOLTS <& 750 MA 
6 VOLTS ■. 150 MO 
i- vi;r I'Ou >:,: 
15.5 V. ^3 AMPS 
18 V. @ 650 MA 
iaVOLT5(£t AMP 
24 VOLTS @ 250 HA 
24VCT(S1AMP 
42 VCT@1.2 AMP 



S3. 00 
S1.25 
12.00 
$6.50 
S3 50 
$4.50 
S2.50 
$4.50 
«.S0 




HELPING HAND 

WILL HOLD PC BOARD OR 

OTHER SMALL ITEMS AND 

ALLOW BOTH YOUR HANDS 

FREEDOM TO WOFIK 

56.50 EACH 



WALL 
TRANSFORMER 



ALLARE115 VAC 
PLUG IN 



4 VDC @ 70 MA 
6 VDC <& 100 MA 
G VDC t. 500 MA 
VDC .- 225 MA 

14 VDC® 300 MA 

15 VAC . .3 CO MA 
16.5 VAC @ 10 VA 
17 VAC @> 500 MA 




S2.00 

S2.50 
S5.00 
$3.00 
S3. 50 
$3.00 
S3 50 
S4.00 



SPRING LEVER 
TERMINALS 



il 



TWO COLOS 

CODER 

TERMINAL? 

ON A STURDY 

2 3/4' " 3 3/4" 

BAWELITE PlAtE [ 

GREAT FOR SPEAKER ENCLOSURES 

OR POWER SUPPLIES 

$1.00 EACH 10 FOR SO 00 



MULTI- 
SWITCHES 

3 STATION 

NON-INTERLOCKING 

3 - 2PDT SWITCHES 
EACH OPERATES 
INDEPENDENTLY 
' BETWEEN 
MOUNTING CENTERS 
SI, 75 EACH 

5 STATION 
INTERLOCKING 

MADE Br ALPS 
3 ■ 2PDT AND 
2 ■ 6PDT 
SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY. 
3'.' BETWEEN 
MOUNTING CENTERS 
J2.50 EACH 

5 STATION 
NON-INTERLOCKING 

SAME AS ABOVE. EXCEPT 

EACH SWITCH OPERATES 

INDEPENDENTLY 

S2.S0 EACH 



2 CHANNEL LIGHT ORGAN 



EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 110 VAC LIGHTS TO DANCE 
WITH MUSIC TWO SEPARATE 110 VAC 

OUTPUTS FOR HIGH AND LOW FREQUENCY 
AUDIO SIGNALS USE TWO ORGANS FOR 
STEREO 

56. SO PER UNIT 

COLOR LIGHT STRING AVAILABLE $1.75 EA 




MIKE 
CONNECTOR 



5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE. SAME AS 
SWITCHCRAFT 12CL5M 
$2.50 PER SET 



METER 

- 15 V.D.C. 




THIS 2-1/4" 
SQUARE METER 
MEASURES 
0-15 VDC 
$4.50 EACH 



SUB-MINIATURE 

DTYPE 

CONNE CTOR 



t° f. , :::'.";.':: :rrf 7°l 



SOLDER TYPE SUB. MINIATURE 
CONNECTORS USED FOR 
COMPUTER HOOK UPS 



■IS PLUG 
■IE. SOCKET 
-15 HOOD 
-25 PLUG 
-25 SOCKET 
-25 HOOD 



S2.75 
M.OO 
$1.50 

$2.75 
$3.50 
$1.25 



"PARALLEL" 

PRINTER 
CONNECTOR 



SOLDER STYLE 
36 PIN MALE 
USED ON 
'PARALLEL' 
DUTA CABLES 
$5.50 EACH 




FREE! FREE! FREE! SEND FOR 



'N£1 
.LARGER.' 



BCD DIP SWITCH 

IMPOSITION ROTARY _-. 

SCREWDRIVER ADJUST r^TV 
FITS t PIM DIP fsfeiJP 

SI. 3 5 EACH 



KEY 
ASSEMBLY 



5 KEY 



$1.00 
EACH 



CONTAINS 5 SINGLE-POLE 

NORMALLY OPEN SWITCHES 
MEASURES 3 3/4" LONG 

6 KEY 

$%3S 

EACH 

CONTAINS 6 SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 4 1/4" LONG 



LINE CORDS 



TWO WIRE 

6' logs TWO WIRE 
3 FOR $1.00 

THREE WIRE 

IS INCH 13S-B THREE WIRE 
2 lor $1 00 

FOOT ISga THREE WIRE 
$2.00 EACH 



SOLID STATE 
RELAYS 



2 AMP 

MOTOROLA 
fMP 13002 
RATED 
CONTP.OL-3 6-6VDC 
LOAO-120VAC3AMPS 
T T.L COMPATIBLE 
SIZE UVi. n*x 1-HIGH 
$3.50 EACH 10 FOR $32 00 



TRANSISTORS 



2H706 

2N2222A 

PN2222 

2N2B04 

2N2&Q5 

2N2907 



E Ear $1X0 

* for SI. 00 

6 for S 1 00 
4 tar JIM 

* for Si on 

A lor $1.00 



2K 10 TURN 

MULTI-TURN POT 

SPECTHOL 

MOD 534-7161 
$5.00 EACH 



^ 



POWER SUPPLY W/ PRE-AMP 



ROTARY 

SWITCH 

1POLE 

eposmoN 

11*- DIAxIVs- HIGH 
75« EACH 10 tw $6.00 




RELAYS 

MINIATURE 
S VDC RELAY. 

SUPER SMALL 
SPDT RE LAV. 
GOLD COBALT 
CONTACTS 
RATED 1 AMP AT 3D VDC. 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE. 
OPERATES FROM 4 3 10 
6 V. COIL RES 220 OHM 

1 3/16" » 13/32" * 7/ IS" 

AROMAT « RSD-SV 

$1.50 EACH 10 FOR 513 50 



13 VDC RELAY 

CONTACT: S.P.N.C. 
10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 
COIL 13 VDC 650 OHMS 
SPECIAL PRICE $1.00 EACH 




THIS SUPPLY WAS USED TO POWER 

AN 8 TRACK/CASSETTE UNIT IT 
WILL SUPPLY APPROX 16 VDC AND 

INCLUDES A SMALL PRE-AMP TO 

BOOST SIGNAL LEVEL 

RCA PLUGS FOR LINE IN/OUT 



4 PDT RELAY 

■ 14 pin sty/Id 

■ 3 amp contacts 

■ 24 vol! dc or 
120 vol! a c coil 

* Used h.i! iui j le&ied 

SI. 70 EACH 

spacriy coil voltaga 

LARGE OUANTfTlES AVAILABLE 

SOCKETS FDR fl£L AY $0* *K» 



LIGHTS 

GRAIN OF WHEAT 

T1 size e ra — • 

125" DIA I3 15mm| 

3lo$ VOLTS 3 lor $1.00 
RaLcd S5ma <a 5 VOLTS 

6 10 1! VOLTS 3 (Or $1.00 
fialetl 5Sma Ipj 8 VOLTS 

12 ID 24 VOLTS 3 lor $1.00 

Hated 45mo @ 14 VOLTS 



T1 SIZE 

WITH WIRE LEADS 

3 13 6 VOLTS 2 for $1.00 
Raied 55ma (£ 5 VOLTS 

6 lo 12 VOLTS 2 lor $1.00 
Raied 55 ma @ fl VOLTS 

12to 24 VOLTS 2 lor $1.00 
Rated 45mo @ 14 VOLTS 



T1 -3/4 SIZE 

WITH 
WIRE LEADS 

163" DIA (4 14mm | 

3 to s VOLTS 2 lor $1.00 

Rated 45ma @ 6 VOLTS 

5 lo 12 VOLTS 2 lor $1.00 
Ruled 55ma @ 8 VOLTS 

12 lo 24 VOLTS 2 lor $1.00 

Rated 45ma @ 14 VOLTS 



NEON W/ RESISTOR 

i - DIRECT 

**^-> ~ OPERATION 

7 lor S 1 .00 FROM12DVOLT 



120V INDICATOR 



NEON INDICATOR RATED 

120 V 1/3 W. MOUNTS IN 

SA6" HOLE RED LENS. 

75* EACH 

10 FOR $7 00 
100 FOR $65 00 



SOLDERING 
IRON STAND 

SPRING STEEL IRON HOLDER 
ON WEIGHTED BASE 

$5.00 EACH 




BATTERY OPERATED 
SMOKE DETECTOR 

FJRK MODEL "79R 

UL APPROVE! d 

9 VOLT BATTERY 0PERA1 ION 

FOR CEILING OR WALL MOUN I 

$8,00 EACH 2 FOR $15 00 




EDGE 
CONNECTORS 



mint nil III nut mil) mm 
ALL ARE 156" SPACING 

15 PIN GOLD 

SOLDEHEVELET $1.75 EACH 

15/30 GOLD 

SOLDER EYELET $2,00 EACH 

IB/36 GOLD 

SOLDER EYELET $2.00 EACH 

22/44 TIN 

P.C STYLE: NO MOUNTING EARS 
$1.50 EACH 10 FOR SHOO 

22/44 GOLD 

PC STYLE * 2t » EACH 

to for sis.oo 
28/56 GOLD 

28/56 GOLD PLATED CONTACTS 
.156 CONTACT SPACING 
$2.50 EACH 10 FOR $22 00 

50/100 GOLD 

STANDARDS- 100 CONNECTOR 
.125" SPACING GOLD PLATED 
PC. MOUNT 
$3,75 EACH 10 FOR $35 00 



SWITCHES 

MINI-PUSH BUTTON 

SPST MOMENTARY 
NORMALLY OPEN 
1/4" HUSHING 

350 EACH 
10 FOR $3.25 
100 FOR $30 00 
SPECIFY COLOR 

RED BLACK. WHITE 
GREEN YELLOW. 

KEY SWITCH 

SPST 

4 AMPS @ 125 VAC 
KEY REMOVES BOTH 
POSITIONS 

$3.50 EA 

ll^ LIGHTED 
Ml PUSHBUTTON 

"RED LIGHTED 120 VAC 
10 AMP SPST 

"POWER" PRINTED ON 
FACE MOUNTS IN 
7/B" SOUARE HOLE 

$1.50 EA 10FOR$1350 




48 PAGE CATALOG FREE! FREE! FREE! 



COMPUTER 
GRADE 



CAPACITORS 

2,000 mfd. 200 VDC 

1 3/4" DIA - 5" HIGH $2,0 
3,600 mfd. 40 VDC 

13/8" DIA -3 3/4" HIGH $1.0 

6,400 mfd. 60 VDC 

13/8"DIA -41/4'HIGH $2.5 

21,000 mid. 50 VDC 

2 1/2" DIA. . 5" HIGH $4.0 

22,000 mfd. 40 VDC 

2" DIA ■ 8" HIGH $3.0 

31,000 mfd. 15 VDC 

13/4'OIA ■ 4" HIGH S2.5 

44,000 mfd. 35 VDC 
2- DIA 5" HIGH S4.0 

72,000 mid. 15 VDC 

2~DIA - 43/6'HIGH S3-5 

165.000 mid. 6 VDC 

2 1/2" DIA. - 4 1/2" HIGH $1.5 



CLAMPS TO FIT CAPACITORS 5W M, 



SLIDE A POTS 



100K linear tape 

2" LONG 

1 5/8- TRAVEL 75t EACH 

BOOK linear taper 

2 7/fl" LONG 

1 3/4" TRAVEL 75* EACH 

DUAL 10QK audio taper 

3 1/2" LONG 

2 1/2 - TRAVEL. $1.50 EACH 



ff 



CRYSTALS 

CASE STYLE HC33/U 

" C0LORBURST 
3579.545 KC 



2 MHZ 
$3.50 EACH I $1.00 EACH 



METAL OXIDE 
VAR1STOR 

GE * V82ZA12 
50 VOLTS. NOMINAL D.C 
VOLTAGE 5rt)i DfAMETER J 
2 FOR Sl.iiQ 



MINIATURE TOGGLE 

ALL ARE RATED 5 AMPS @ 
S.P.D.T. 
(on»on) If 

P C STYLE. JL 

BUSHING fcr^-fc 

7S« EACH f i.r ptJ 

10 FOR $7 00 ihfir 



S.P.D.T. 
(on-olf-on) I 

NON'THflEAO£[j| 
BUSHING tSi 

PC STYLE I,^ 
TS* EACH ff| 

10 FOP 17 00 *V 




PC LUGS 
THREADED 
BUSHING 
t1.«3 EACH ' 
lOFORiSOCl/ 
100 FOR seo 00 



SWITCHES 

125 VAC 

S.P.D.T. 

(on-off-on), 

SOLDER LUG 
TERMINALS. 
$1.00 EACH 
10 FOB S9 00 
TOO FOR JM 00 

D,P.D.T. 

(on -on) 

SOLDER LUG j 
TEHUttNALS 
S2.« EACH 
TO FOR $19 DO * 
100 FOR 3*80 00 



L.E.D.'S 

STANDARD JUMBO 
DIFFUSED a 

RED 10 FOR 51.50 M 
GHEEN 10 FOR t2.00 T 
YELLOW 10 FOR 12.00 | 

FLASHER LED 

. 5 VOLT OPERATION 
ft fi£D JUMBO SIZ£ f 
(1.00 EACH Xi 



t 



BIPOLAR LED 

2 FOft $1 70 

SUB MINI LED 



079" ■ OSS- 
RED 10 FOR $1.00 

200 FOR 518 IB 
GBEEN 10 FOR $1.50 

LED HOLDERS 

TWO PIECE HOLDER A j* 
FOR JUMOO LED O 

10 FOR 65t 200 FOR S1000 



TOLL FREE ORDERS ONLY 
1-aOO 826 5432 
[ORDERONLVI 
(IN CALIFORNIA: 1-800 -258 -6SS5) 
ALASKA, HAWAII. 
OR INFORMATION 
1213) 360 8000 



XfliRMSllsR®Rr 



PHOTO-FLASH 
CAPACITORS 

35 MFD 330 VOLT 

1" ^ 5/6'" DIA 
4SCEACH... 
10 FOR Si 00 

170 MFD 330 VOLT 

1 >'&■ « 7/8" 
2FOR$1.50 10FORS700 



750 MFD 330 VOLT 

2" HIGH ' 1 1/4" DIA. 
$1.25 EACH 10 FOR 11 100 



905 S Vfcrmam Ave. PO BOX ? 0406 Los Angeles. Calif. 90006 



CIRCLE 12 ON FREE INFORMATION CARD 



QUANTITIES LIMITED 
MINIMUM ORDER 510 00 
USA S2 50 SHIPPING 
FOREIGN ORDERS 

INCLUDE SUFFICIENT 

SHIPPING 
CALIF RES ADO 6 1 2 
NO CO D' 



CO 

■CO 

i. 



123 



DoKo 




COMPUTER 
PRODUCTS, 

Inc. 



ORDER TOLL FREE 



Mm 



538-8800 

(CALIFORNIA RESIDENTS) 

(800) 
848-8008 




TERMS: For shipping include 
$2.00 for UPS Ground or $3.00 
for UPS Blue Air. $10.00 mini- 
mum order. Bay Area and Los 
Angeles Counties add 6 1 /2% 
Sales Tax, other California resi- 
dents add 6% Sales Tax. We re- 
serve the right to limit quantities 
and substitute manufacturer. 
Prices subject to change without 
notice. 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 

Santa Clara, CA 95050 

(408) 988-0697 






STATIC RAMS 




MM 


256 I 4 (450ns 




1.00 


MM 


256*4(450its 


(trans) 


3.90 


2102-1 


1024*1 (450ns 




.88 


2102L-4 


IDZ4 XI (.150ns 




.98 


21021-2 


1024*1 (250ns) (LP) 


1.45 


2111 


256*4 (450ns 




2.45 


2112 


256 * 4 (450ns 




2.95 


2114 


1024*4 450ns 




8/9.90 


2114-25 


1024 * 4 (250ns 




8/9.95 


2114L-4 


1024*4 (450ns 


(LP) 


8711.95 


2114L-3 


1024*4 (300ns 


LP) 


8712.45 


2114L-2 


1024*4 (200ns) (LP) 


8/12.95 


2147 


4096*1 (55ns) 




4.90 


TMS4044-4 


4096*1 (450ns) 
4096*1 (300ns) 




3.45 


TMS4044-3 




3.95 


TMS4044-2 


40% 1 1 (200ns 
1024 *8 (250ns) 




4.45 


MK4118 




9.90 


TMM20 16-200 


2040 I 5 (200ns) 




4.10 


TMM2016-150 


2046 i a (150ns; 




4.90 


TMM2016-100 


2040 1 8 (100ns! 




6.10 


NM6115-4 


2043 * 8 (200ns 


(cmns) 


4.70 


HM6116-3 


2045* 8 (150m; 


(emeu) 


4.90 


HH6116-2 


2048 * 3 (IZOnsHcmus'i 


8.99 


NM6116LP-4 


2048-1 8 (200ns 
2048* 8 (150ns) 


(cmns)(LP| 
(cmns) (LP) 


5.H 


HM6116LP-3 


690 


HM6116LP2 


2048 * 8 (120ns 1 


(cmns)(LP| 


9.95 


1-6132 


4096 * 8 (300ns) 


(Qstit) 


33.95 


LP - Lew Powir Ottjt = Dujit-Stillc 


DYNAMIC RAMS 




mum 


4096*1 (250ns) 




1.95 


UP0411 


4096 1 1 [300ns 




2.95 


MM5280 


4096*1 (300ns 




2.95 


MK4108 


8192 1 1 (200ns 




1.90 


MM5Z98 


8192 1 1 (250ns 
16334 t 1 (300ns 




1.80 


4110-300 




8/10.75 


4110-250 


16334 1 1 (250ns 




8/10.95 


4116-200 


16384 xl (2G0;n 




8/11.95 


4116-160 


16384*1 (150ns 




8/13.95 


4116-120 


16334*1 (120ns 




8/28.95 


211 B 


16384*1 (150ns) (5v) 


4.90 


4164-200 


65536*1(20011!) (5»| 


CALL 


4164-150 


65536 1 1(1 50ns) (5v) 


CALL 




5V = single 5 vol 


supply 






EPROMS 




1702 


256*8 dull 




4.48 


2701 


1024*8 (450ns 




3.90 


2758 


1024*8 (450ns) pv) 


I.N 


2716 


2043 1 8 (450ns) (5v) 


3.90 


2716-1 


2043 * 8 (350ns) M 


5.90 


TMS251B 


2048 * 8 (450ns 


(5v) 


5.45 


TM 32 71 6 


2043*8 (450ns 




7.90 


TMS253Z 


4098 * 6 (450ns 


(3*1 


5.90 


2732 
2732-250 


4096 * 8 (450ns 

4036*8 (!50ns 


(5* 
(5v) 


4.90 
8.90 


2732-200 
2764 


4D9S18 (200ns 
8192*8 (450ns 


i 


18,95 
9.90 


2764-250 

2704-200 


8192*0 (250ns) (5») 
8192 < 8 (200ns) (5v) 


13.95 
23.95 


TMSZ564 


6192x8 (450ns 


<5v) 


18.95 


MC68764 


8192 1 8 (450ns) (5»l(24 pin) 


38.95 


27128 


15384 xECail 




cm 




Si = Single 5 Volt Supply 






74LS00 






74LS00 


.23 


74LS92 


.5.4 


74LS01 


.24 


74LS93 


.54 


74LS02 


.24 


74LS9S 


.74 


74LS03 


.24 


74LS96 


.88 


74LS04 


.23 


74LS107 


.38 


74LS05 


.24 


74LS109 


.38 


74LS0S 


.27 


74LS112 


.38 


74LS09 


.28 


74LS113 


.38 


74LS10 


.24 


74LS114 


.38 


74L.S11 


.34 


74LS122 


.44 


74LS12 


.34 


74LS123 


.78 


74LS13 


.44 


74LS124 


2.85 


74L514 


.63 


74LS125 


.48 


74LS15 


.34 


74LS126 


•48 


74LS20 


.24 


74LS132 


.58 


74L.S21 


,28 


74LS133 


.58 


74LS22 


.24 


T4LS136 


.30 


74LS26 


.28 


74LS137 


.98 


74LS27 


.28 


74LS138 


.54 


74LS2S 


.34 


74LS139 


.54 


74LS30 


.24 


74LS145 


1.15 


74LS32 


.28 


74LS147 


2.45 


74LS33 


.54 


74LS148 


1.30 


74LS37 


.34 


74LS151 


.54 


74LS3S 


.34 


74LS153 


.54 


74LS40 


.24 


74LS154 


1.85 


74LS42 


.48 


74LS1S5 


.68 


74LS47 


.74 


74L3156 


.88 


74LS48 


.74 


74LS1S7 


.64 


74LS49 


.74 


T4LS15S 


.58 


74LS51 


.24 


74LS160 


.88 


74LSS4 


.28 


74LS161 


.84 


74LS55 


.28 


74LS162 


.68 


74LS63 


1.20 


74LS163 


.64 


74LS73 


.18 


74LS1S4 


.68 


74LS74 


.34 


74LS165 


.94 


74LS7S 


.38 


74 LSI 66 


1.90 


74LS76 


.38 


74LS168 


1.70 


74LS7S 


.48 


74LS169 


1.70 


74LS83 


.59 


74LS170 


1.45 


74LS85 


.08 


74LS173 


.68 


74LS86 


.38 


74LS174 


.54 


74LS90 


.54 


74LS175 


.54 


74LS91 


.88 


74LS181 


2.10 



74LS169 
74LS190 


6.90 


74LS363 


1.31 


.86 


74LS364 


l.9i 


74LS191 


.88 


74LS36S 


.41 


74LS192 


.78 


74LS366 


.41 


74LS193 


.78 


74LS367 


.4- 


74L31B4 


.68 


74LS368 


.+ 


74LS195 


.68 


74LS373 


1.31 


74LS1B6 


.78 


74LS374 


1.31 


74LS197 


.78 


74L5377 


1.3! 


74LS221 


.68 


74LS378 


1.1: 


74LS240 


.94 


74LS379 


1.31 


74LS241 


.98 


74LS385 


1.81 


74LS242 


.98 


74LS386 


.4 


74LS243 


.98 


74LS390 


1.11 


74LS244 


1.25 


74LS393 


1.11 


74LS245 


1.45 


74LS395 


1.11 


74LS247 


.74 


74LS399 


1.41 


74LS24B 


.96 


74LS424 


2.91 


74LS249 


.98 


74LS447 


.14 


74LS251 


.58 


74LS490 


i.n 


74LS253 


.56 


74LS624 


3.9! 


74LS257 


.66 


74LS640 


2.1! 


74LS258 


.58 


74LS645 


2.11 


74LS259 


2.70 


74LS668 


1.81 


74LS260 


.56 


74LS669 


1.8! 


74LS266 


.64 


74LS670 


1.4! 


74LS273 


1.45 


74LS674 


9.6! 


74LS275 


3.30 


74LS682 


3.1! 


74LS279 


.46 


74LS683 


3.1! 


74LS280 


1.95 


74LS684 


3.1! 


74LS283 


.66 


74LS68S 


3.1! 


74LS290 


.00 


74LS600 


2.3! 


74LS293 


.88 


74LS6B9 


3.1! 


74LS295 


.90 


74LS763 


23.9! 


74LS298 


.80 


81LS9S 


1.4! 


74LS299 


1.70 


S1LS96 


1.4! 


74LS323 


3.45 


81LS97 


1.4! 


74LS324 


1.70 


81LS96 


1.4! 


74LS352 


1.25 


2SLS2521 


2.7! 


74LS353 


1.25 

6500 

1MHZ 


25LS2569 


4.21 


6502 






. . . 4.90 


6504 






. . . 6.90 










6507 .... 






. .. 9.90 


6520 






. , . 4.30 


6522 .... 






. . . 7.90 


6532 






. , . 9.90 


6545 .... 






.. 21.50 


6551 


2 MHZ 




. . 10.88 


6502A . . . 






. . . 6.90 
. . . 9.90 


6522A . . . 






6532 A . . . 






. . 10.95 


6545A . . . 






. . 26.96 
. . 10.65 


8551A . . . 








3 MHZ 






6S02B . . . 






. . 13.95 




6800 






88000 . . . 






. . 58.95 


6000 
















6808 






. . 12.90 










6809 








6810 








6820 






. . . 4.30 


6821 .... 








6826 






. . 13.95 








. . 11.95 


6843 














. . 24.95 


6845 
















6850 






. . . 3.20 


6852 






. . 15.70 


6860 
















6875 
















6883 .... 






..21.95 










68468 . . . 










6000 


1MHZ 




68B0O . . , 








68B02 . . . 






. . 21.25 


68B09E . . 








68B09 . . . 






. . 26.95 


6SB10 . . . 








69B21 . . . 






. . . G .90 


68B45 . . . 








68B50 . . . 






. . . 5.90 




8000 














8030 






. . . 6.90 


INS-8060 . 






■ . 16.95 


INS-8073 








8080 






. . . 3.90 


8005 






. . . 6,90 


8085A-2 . 






. . 10.95 


8086 






. . 28.95 










8006 






. . 38.95 


8089 






. . 80.95 


8155 






. . . 6.90 


8155-2 . . . 






. . . 7.90 


8156 






. . . 6.90 


8185 






, . 26.95 


8185-2 . . . 








8741 






. . 38.95 


8746 








8755 23.95 



8200 

!202 23.95 

1203 38.95 

1205 3.45 

1212 1.75 

1214 3.80 

1218 1.70 

1224 2.20 

1226 1.75 

I22B 3.45 

1237 , 18.95 

(237-5 20.95 

1238 4.45 

1243 4.40 

H50 9.95 

!2S1 4.45 

1253 8.90 

1253-5 7.90 

K55 14.95 

1255-5 18.95 

1257 7.90 

1257-5 8.90 

1259 6.85 

1269-5 7.45 

1271 38.96 

1272 . . 38.95 

1275 28.96 

1279 8.90 

1279-5 9.00 

1283 6.45 

)284 14.95 

3288 6.45 

3287 6.45 

3288 24.00 

3289 48.95 

Z-80 
2.5 Mhz 

MO-CPU 3.90 

zso-ctc 4.45 

Z80-DART 9.95 

Z80-DMA 13.95 

Z80-PIO 4.45 

Z80-SIO/0 15.9S 

ZSO-SIOfl 15.95 

Z80-SIO/2 15.95 

ZS0-SIW9 15.95 

4.0 Mhz 

Z80A-CPU 4.90 

ZBOA-CTC 4.90 

Z80A-DART 10.95 

Z80A-DMA , 15.95 

ZBOA-PIO 4.90 

ZBOA-SIO/0 15.95 

ZBOA-SIO/1 15.95 

ZBOA-SIO/2 15.95 

ZBOA-SIO/9 15.85 

6.0 Mhz 

ZSOB-CPU 12.95 

ZBOB-CTC 12.95 

Z60B-PIO 12.95 

ZBOB-DART 18.95 

ZILOG 

Z6132 33.95 

Z8671 3B.95 

DISC CONTROLLERS 

1771 15.95 

1791 23.9S 

1793 25.95 

1795 4S.95 

1797 48.95 

2791 , 53.95 

2793 53.95 

2795 58.95 

2797 . 58.95 

6843 33.95 

8272 38.95 

UPD765 , 38.95 

MBB876 28.95 

MB8877 33.95 

1891 16.95 

2143 17.95 



UARTS 

AY3-1014 6.90 

AYS-1013 3.90 

AY3-1015 6.90 

PT-1472 9.90 

TR1602 3.90 

2350 9.90 

2651 8,90 

TMS60" 5.90 

IM6402 7.90 

IH6403 6.90 

INSB250 9.95 





INTERFACE 




8T26 , . . 




. 1.54 


BT28 . . . 






. 1.84 


B795 . . . 






. .88 


BT96 , . , 






. .88 


BT97 ... 






. .88 


BT98 ... 






. .88 


DM8131 






. 2.90 


DP 8304 . 






. 2.24 


DS8835 . 






. 1.94 


DS8836 . 






. .98 











VOLTAGE REGULATORS 

7805T .74 7905T .84 

78M05C .34 790 BT .84 

7808T .74 791 2T .84 

7812 T .74 791 5T .84 

781 5T .74 7924T .84 

7B24T .74 7g0SK , M 

7605 K 1.34 791 2K 1.44 

7812 K 1.34 791 5K 1.44 

7B15K 1.34 7924 K 1.44 

7824K 1.34 79L0S _ 7B 

78L05 .68 79L12 .78 

78L12 .68 79L15 .78 

7aL,S - SS LM323K 4.90 

7CH05K 9.90 UA7BS40 1.90 

78H12K 9.90 

C,T - TO-220 K - TO-3 L - TO-92 

DIP SWITCHES 

4 POSITION 34 

5 POSITION 85 

6 POSITION 89 

7 POSITION . 94 

B POSITION 94 

IC SOCKETS 

t;99 100^ 

8 pin ST .12 .10 

14 pin ST .14 .11 

16 pin ST .18 .12 

18 pin ST .19 .17 

20 pin ST .28 .26 

22 pin ST .29 .28 

24 pin ST .29 .26 

28 pin ST .39 .31 

40 pin ST .48 .38 

84 pin ST 4.20 call 
ST - SOLDERTAIL 

8 pin WW .58 .48 

14 pin WW .68 .51 

16 pin WW .63 .57 

18 pin WW .98 .89 

20 pin WW 1.04 .97 

22 pin WW 1.34 1.23 
24 pin WW 1.44 1.30 
28 pin WW 1.64 1.44 
40 pin WW 1.94 1.75 

WW = WIHEWRAP 

16pinZIF 6.70 call 

24 pin ZIF 9.90 call 

23 pin ZIP 9.95 call 

ZIP - TEXTOOL [Zero Insertion Puree) 

CRYSTALS 

32.768khl 1.90 

1.0 mhz 4.90 

1.8432 4.90 

2.0 3.90 

2.097152 3.90 

2.4578 3.90 

3.2768 3.90 

3.579535 3.90 

4.0 3.90 

5.0 3.90 

5.0688 3.90 

5.185 3.90 

5.T143 3.90 

8.0 3.90 

6.144 3.90 

6.5536 3.90 

8.0 3.90 

10.0 3.90 

10.738635 , 3.90 

14.31818 3.90 

15.0 3.90 

16.0 3.90 

17.430 3.90 

18.0 3.90 

18.432 3.90 

20.0 3,90 

22.1184 3.90 

32.0 3.90 

RESISTORS 

(4 WATT 5- CARSON FILM ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 

50 PCS 1.25 

100 PCS 2.00 

1000 PCS , 15.00 

BULK DISKETTES 

5 1 /4" DISKETTES 
ATHANA OR NASHUA 



SSSD. 
SSDD 
DSDD 



1B.95 
22.95 
27.95 



51/4" DISKETTES 
NO LABEL 

SINGLE SIDED DOUBLE DENSITY 
(WITH JACKETS AND HUB RING) 

Pack of Ten $ 16.95 

Pack ol 100 $149.00 



APPLE ACCESSORIES 

80 Column Card. 129.96 

16 K Card 42.6O 

Fan 38.95 

Power Supply 84.95 

FtF Mud 24.95 

Joy Stick (Apple II) 29.95 

Peddles Apple 9.95 

Z80 Card 129.95 

SCRG SwHch^-Slot 19.95 

Paddle Adappls , 24.95 

Extend-A Slot 195.95 

Disk Drive 224.95 

Controller Card 69.95 




Disk Drive 




The Flip Sort Plus™ 

The Flip Sort Plus™ adds new dimensions to 
storage. Designed with similar elegant lines as 
the original Flip Sort™, in a transparent 
smo ked acryl Ic. The Fli p Sort P lus™ has a stor- 
age capacity of over 100 diskettes and has all 
the outstanding features you have come to ex- 
pect from the flip sort Family. 24.95 each 



DoKo 




2100 De La Cruz Blvd. 
Santa Clara, CA 95050 



CIRCLE 99 ON FREE INFORMATION CARD 



TUSA 



A WHOLE MEW WORLD OF TV VltWlMfl WITH TUSA' a 
KEW MODEL CVU+3. 40 CKAN.N El CAILI TV CQNVtflTtA 

RtMl* all (0* EXTRA CABLE TV ' Wl PQAMO t SUPE" B*,h D 

CrMfilf EU c*i your UHF tllAL 

[ 'liiinjlll lh» Irt#d lor r»nl|mj cji l4«llng. "I'll ijit*rr. L*K*I 

If* '-pnldbfAa" and 't*iE«bVld~ enanrttla **ur TV, VCR « 

flrcie-ncr ufll rtct-.a »rvj :;™ e ri-. iimii t* tlmlinl U'-f 



1 u= " — — J A MUST FOJT krfBEQ-TilJ'ftfG MOM CAtlS TVt 

Tat *j-u*m Ulwrt j*U 1* piognjfi boll par (pay TV Ozodar mquiifd) .and |[*JWfd 
Gtfllt 6lu*in*»a r« 1»Sino en fry VCH — Wru»a v*u in SOO QC 

*UchiPfl * diWeriftl thj^r,. en yLui TV Now JbD.OJM. 

Bliipta la , nili-l ind epafjll* on arty m am Ql TV wi t* UHF PLl» KJITAHE 

rVOrVAVAJL^SL.r 
HEW TUNEABLE DELUXE MODEL CVU -1D0Q *34.95n 



imoaw 7-ElEMEMT 
I IMF ¥ABI AKiCWHAS 



SPEAKF.Ii 
CABINET 



iTiEk UK* CBM 



■10.95. 
'8.95. 




OUALITV 

fOWtFI TBSHSFOBMEBS 
MV CT, SCO t* 

'3.19.1. io ««2.75... 

» a mo:. »2.25 ... 
F0r i.jffii QirenltfNM C.I/ 



SIQnZ UHF VADHCTDn TUHEBS 

15 Bin Inpul - 45 rill.- Oupu; 

Foe Channels H ■ B3 



NEW 1984 

BSK AUTOIMANUAL 

RANGING 

MULTIMETER 



I SS 



MODEL iS07 




SPECML Fft/GEf 
'94.00 * 



SONY 
SURPLUS UHFVHf 

vauaetua tuhe«s 

Timac tuners r««r** jJI than- 
i C i 243, pJuni ff- idtiand can .i? 
Chmmgii *n<3 ar» ptrficl lor 
iKxrw-kwaw TV elrcuil* tie. 
QmlfHiL Frcq, « MMi. Hodiup 
frit included. Him* Brand. 






mow: "15.95 ■ 



Click Stop Datcnl Tuna 
motitl. E*ctHd<il (of replace 
mtnl mi or i)fp»rlmDiil*l 
work building UhF Tflctlran 
fa* Mm or TV. 

WHlt-fTHZY LAST 

lCorT,«i : 2.99*» 



mfuur 

hMCHDWAVE 
PABTS 



CHIP CAPS - Ml m 

S*Up 
JH*60J<l*i^«iT«iii 



JEfiHOLB ADO 
ni" :.*.! CATV CONVERTER 

m| -,«! tW4. WfDl ITU W1FHN1 * HI 

u"r«« i*nd» HM4 T>t *fl 4MH 
up to HO TV (niwi jm WMI llrt 14 
C'J"ii ] Wn lntr*-^lt{eAiiel yMCV 
IMr-jf (HiwM nun fwr TV * * o* * 
(**■■ r.r* UM fl wPwl Mn p hh ito 



1 18.95 « 



i 'J'UUFS 
.. . .11.00 
S.OQ 



Now Back in SfccxJ 
MITSUMI ^yJH 

UHF Ci-A 

VA'flACTOfl ii/y 

TUNEH$ J?JK 

T3 Ohm inpul = *5 MHi Quipul 

r - Of Cha r rn 1= 14. S3 

MEWLOWMiCf '"15.95**, 

All ii" -I s an bnndl rtaw 

Ca i< fit Quar.tWf Pule* 



NO SECONDS 






Prft [ MKAIFTK5K 


1 ■ 


K'UJF 


LIHHH 


l will AodiD F: *-ri Amp 


f. At 


1 M 


LMJOONJ 


LO« Vt!l*J* A-JiJ ■:■ Amj 


■ VI 


i by 


LMH6K 


r-n i r ■ Uchtd Lonp 


!.-*■■ 


H 


LM-niM 


Vifl*a.*irp 


■ t'J 


H 


HClJM 


VIOM>P«t«1» 


iM 


t» 


MC-TWI 


VIB*9H Amp 


tu 


1,» 


MG-13H 


Vip*all Amp 


175 


Mi 


MC-l«i 


To«H AnpAOC 


;:s 


zofl 


MC15M 


awi« ir A>np 


1.71 


iu 


HO-13T4P 


« r UwhilAla 


111 


Ul 


MC-144B 


DuUOwnp.OC Amp 


M 


J4 


•AC H«« 


B>ll4«44 UbddmMhllAlO] 


1.71 


l.J* 


LM-tJH 


Vldw WodulilK 

LIHEAI YHTaH flEIULATMI 


77f 


1H 


ILMTB» 


',',.|'^:.i-.(VM! rug 


1 II 


Jl 


LU-TtOI 


H Voir PcwKr* Vfflt Futg 


1 II 


.H 


U47*H 


fJVeHPOtilW/WI. Fl*4. 


I.IB 


» 


LM-7*H 


TSVolE Pctikw Volt H*g 


I *A 


W 


LUhTtH 


Ifl Volt P.-:-: I >: tfp|t. ne.j 


^ |B 


Jo 


tM-TtM 


7* Volt Peflcrt volt firs 


1 IV 


» 



WAHL SDLDERINC 



CrW »)* to ■:*'.' : 
-"■ ■ i;.; I : UKra b*t^i| 
»d i*« nk| CtturtdH 




PROJECT /r -j 

BQXE$ if ' — •A 

Ttoi iKf.: i* nVW - *Vj"H 
£■>:•> wllhi ■ EamWihM j. a m. 
num U-ih««3 erutMU* H'Vt ■ 
IVt'TH-rBlMid*. 

4prinan »10.95 u. 

'■;nt']l (jj B r 

aiLKicALiNCO lA.yiti, 
fy ilin?** ftrtwHft* Crif 



^.v fjauiiE 

J^S^, 'SWITCHES 

X^ I ly?y ftiinfliirron 
^* — J^_ — ^ c." tovB.- ryp* 
Fof C*TV ■ MATV ■ VCR 
7& oftm -fcl db Isolation 

-5.95 *«. 

2 W mora K 5.50 



^MZi 



Wflf kins jjh&riB 



COM Pt tit K(1 
Priudaj inlwnj. 
*Z- eouul ubj 

■PlCTlCil j-a Bii)' 



I ORDER NOW 

TOLL FREE 

600 854-4655 

OUTSIDE CALlFOflhlA 

714-63SS090 

INSIDE CALIFORNIA 



R.F. ELECTRONICS 

— — i L066C N. STATE COLLEGE BLVD., DEPT R f" , - ) rn. 

ANAHEIM. CALIFORNIA 92806 'flfflB^if^ 

PEBSDNAL CHECKS HELD FOR CLEARANCE - NO MINIMUM ORDER 



TUES FBI 

to -4 
SAT 10 ■ £ 

CLOSED SUN t WOh 



ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE S2.S0 SHlPPrNG A HANDLING — SHIPPED SAME DAT RECEIVED 



CIRCLE 27 ON FREE INFORMATION CARD 




O 
Z 

o 

CT 
I- 

t^ 
_l 
L!J 

Q 

Q 
< 

ir 



126 



Z-80 BASED 

MICROCOMPUTER 

A superb learning tool for students, 
instructors, hobbyists. 

Nothing else reeded. Just plug in and start 
learning! Complete experimenters manual, easy 
instructions. 18 experiments. Fully expandable 
tor Zao-CTC, Z80-PIO, EPROM, Breadboarding 
and prototyping. Invest with confidence. Now 
only S1 29.95. two for only $239.95. 
2KB BASIC interpreter now available, only $1 9.0O. 
Full money back guarantee! 

/Vfctf-FREE GIFT 

□Check this box for FREE 
Z-80 Micropfocessor 
Programming and 
Interfacing textbook when 
you order within 7 ctayg. 
SI 3.95 value. 



For imrnttfiiie action call TOLL FREE: 

1-800-426-1044 





Dent RE.054 
U003 -I C 40th 
Hndnraml. W* 98052 



NAME 








ADDRESS 


CITY 




ST 


ZIP 


D VISA 


□ MSTCRD 


EXP 




ACCT NO 






5 36 



CIRCLE 39 ON FREE INFORMATION CARD 



HIGH QUALITY S55dB GAIN 



MICROWAVE 
TV SYSTEM 

Variblefrom 1.9 to 2.5 GHz 
The latest advance 

in microwave 

technology with a 

SNOW-FREE 

PICTURE. 

Two Models to choose from. 
Both Models Include: 

• 20" Parabolic Dish 

• P re-assembled Probe 
with Down Converter 

• Power Supply and Coax Switch 

• 60' of RG-S9/U Coax with Connector 

• Transformer for 75 to 300 Ohms 

• All Mounting Hardware for Fast and 
Easy Installation 




20" Fiberglass Dish 
Up to 55 dB Gain 



Special 



$gg95 



20" Aluminum Dish 
Up to 55dB Gain 

Low Priced 



«98 95 



AM 10% (or Foreign orders or U.S. Parcel Post 



High. Gam Vagi An!enna with Down Conrvofler and SQtj95 
Power Supply. Curnploce Syslem. Ready ig Use w v 



;tlc-n 



Available Ehnj Mail and Pfions Ordars Only 
20°i dsposil fw COD. CA ft&s add 6 l /j% Tax. 
Send Cashiers Chech; or Money Order to: 

(Personal CfVKAs. D -7*1 2-5 Wwhs to Clair) 



PROFESSIONAL VIDEO, Inc. 

4670 Hollywood Blvd. Hollywood. Calif. 90027 

21 9-0227 
For COD. Orders Call (21 3) 350 QRS1 



CIRCLE 21 ON FREE INFORMATION CARD 



■ 



DON'T 
BLAME THE 
SOFTWARE! 

Our Isolators eliminate equipment 

interaction, clean up interference, 

curb damaging power line spikes 

and 

lightning 

burst*. 




ISO-1 ISOLATOR 

3 isolated sockets; quality spike 
suppression; basic protection, . $81,95 

ISO-3 SUPER-ISOLATOR 

3 dual isolated sockets; suppressor; 
commercial protection. S122.9S 

ISO-1 7 MAGNUM ISOLATOR 

4 quad isolated sockets; suppressor; 
laboratory grade protection. . 8213.95 

/¥&■ Electronic Specialists, Inc. 

1 7 1 S. Main ,Matick.MA017flO {617)635-1532 

Toil Free Order Desk 1 -800-225-4876 
MasterCard, VISA, American Express 



CIRCLE 6 ON FREE INFORMATION CARD 

ELECTRONIC KITS 
FROM HAL-TRONIX 

2304 MHZ DOWN CONVERTERS. TUNES IN ON 
CHANNELS £ TO 7 ON YOUR OWN HOME TV. HAS 
FREQUENCY RANGE FROM 2M0 MHZ TO 2500 
MHZ. EASY TO CONSTRUCT AND COMES COM- 
PLETE WITH ALL PARTS INCLUDING A DIE- CAST 
ALUM CASE AND COAX FITTINGS, REQUIRE A 
VARIABLE POWER SUPLY AND ANTENNA (Antenna 
can be a dish typo or coffee can type depending on the 
signal strength in your area.) 
2304 MOD 1 (Basic Kit) S19.95 

(Less case £ liNingsl 

2304 MOD 2 (Basic Pre-amp) S29.95 

(less case i. flinings| 

2304 MOD 3 (Hi-Gain Pre-amp) S39.95 

( Includes case & lillfigs* 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE. TRANSFORMER. ANTENNA SWITCH AND 
CONNECTORS (Kit) $24.95 

Assembled $34.85 

Slotted Microwave Antenna For Above 

Downve rters ., S39.95 

PREAMPLIFIERS 
HAL PA-19—1 .5 rnhz to 150 mhz. 19db gain operates 
on B to 18 veils at 10ma. Complete unit S8.S5. 
HAL PA-1 .4—3 mhz to 1 .4 ghz. 10 to 12 ctb.gain op- 
erates on 8 to 18 veils at 10 ma. Complete unit $12,95. 
{The atttve units are ideal lor receivers, counters, etc.) 

16 LINE TOUCH TONE DECODE KIT WITH P.C. 

BOARD AND PARTS S69.95 

12 LINE TOUCH TONE DECODER KIT WITH P.C. 

BOARD AND PARTS $39.95 

16 LINE ENCODER KIT. COMPLETE WITH CASE. 

PAD AND COMPONENTS $39.95 

12 LINE ENCODER KIT, COMPLETE WITH CASE. 
PAD AND COMPONENTS $29.95 

Complete Sets of P.C. Boards Available For: Unicorn 
Robot Project and Heart-A- Mafic Project. 
MANY. MANY OTHER KITS AVAILABLE 

•^i-i ;:«ni ilirnp-:- 5 1 II 'k .-Icrnil.cr. ird II,*, w r.Mi 
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j^_ P.O Box 1101 
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nMBANI CORPORAT/QaT 




■:1.'HJ:II*M 

AN-124Q S .88 

AN-203C .69 

AN-210 .81 

AN-214P .77 

AN-214Q .77 

AN-225 1.90 

AN-228W 1.76 

AN-234 2.22 

AN-236 1.29 

AN-239Q 2.68 

AN-240P .55 

AN-241P .56 

AN-245 2.O0 

AN-247 1.46 

AN-252 1.14 

AN-253 .71 

AN-259 .65 

AN-262 .78 

AN-264 1 .00 

AN-271 ,99 

AN-274 1.24 

AN-277 1 ,00 

AN-29S 2.01 

AN-303 2,30 

AN-313 1.55 

AN-315 ,75 

AN-316 1.98 

AN-318 3.25 

AN -328 2.10 

AN-331U 1.41 

AN-360 .31 

AN-362 .75 

AN-366P .61 

AN-610 .64 

AN-612 .64 

AN-5111 2.23 

AN-S132 1.46 

AN-5250 .94 

AN-5310 1.72 

AN-5320 1.27 

AN-S411 1.65 

AN-5510 1.41 

AN-5722 .55 

AN-5730 .66 

AN-5732 .50 

AN-5753 .69 

AN-5763 1.32 

AN-6100 1.79 

AN-6120 1.50 

AN-6344 2.62 

AN-7110 .50 

AN-7114E .58 

AN-7115E .68 

AN-7120 .61 

AN-7130 .63 

AN-7145M 1.16 

AN-7146M 1.23 

AN-71S0 1.17 

AN-71S1 1.17 

AN-7154 1.10 

AN-7156N 1.55 

AN-7254 .73 

AN-731 1 .35 

AN-7363 1 .22 



BA-301 S .34 

BA-31 1 .36 

BA-313 .39 

BA-511A .79 

BA-614 .68 

BA-521 .61 

BA-526 .50 

BA-527 .61 

BA-532 .65 

BA-536 .97 

BA-1310 .72 

BA-1320 .64 

BA-1330 .77 



■:Ml.iJ:lli;M 

BU-2C5A $ .94 
BU-208A .99 

■*»a*i.*w 

CX-130 $3.85 

CX-143A 5.46 

CX-186 5.46 

CX-187 5. 46 

HA-1125 $ .61 

HA-1137W ,58 

HA-1156 .54 

HA- 11 99 .59 

HA-1306W 1.13 

HA-1319 1.21 

HA-1322 1.25 

HA-1339 1.13 

HA-1339A 1.13 

HA-1342A 1.16 

HA-1366W .66 
HA-1356WR .66 

HA-1368 .94 

HA-1368R .94 

HA- 1371 1.58 

HA-1377 1.20 

HA-1377A 1.20 

HA-1368 1.41 

HA-1389 .95 

HA-1389H .95 

HA-1392 1.28 

HA-1394 1.67 

HA-1397 1.71 

HA-1398 1.63 

HA-11211 .57 

HA-11215 2.14 

HA-11221 1.60 

HA- 11 227 .46 

HA-11229 .83 

HA-11235 1.05 



LA-1111P 

LA-1130 

'..A- 1150 

LA-1201 

LA-1210 

LA- 1222 

LA- 1230 

LA-1231N 

LA-1240 

LA- 1245 

LA- 1320 

LA-1352 

LA- 1354 

LA- 1357 

LA- 1363 

LA-1364 

LA- 1365 

LA-1367 

LA-1368 

LA- 1369 

LA- 1385 

LA- 1387 

LA-1388 

LA- 1390 

LA- 1460 

LA- 1464 

LA-2100 

LA-2101 

LA-2200 

LA-3101 

LA-3110 

LA-3115 

LA-3120 

LA-3122 

LA-3130 

LA-3133 

LA-3150 



i 48 

.71 

.35 

.40 

.61 

.25 

.59 

.69 

.63 

.85 

.54 

.98 

.53 

1.34 

.64 

.71 

.50 

1.53 

1.27 

1.17 

.78 

1.84 

1.84 

1.61 

1.16 

1.48 

1.14 

1.16 

.75 

.60 

.32 

.35 

.35 

.60 

.33 

.60 

.30 



LA-3155 

LA-3160 

LA-3161 

LA-3201 

LA-3210 

LA-33O0 

LA-3301 

LA-3350 

LA-3361 

LA-3365 

LA-3370 

LA-3375 

LA-3380 

LA-4030 

LA-4031P 

LA-4032P 

LA-40S0 

LA-4051P 

LA-4100 

LA-4101 

LA-4102 

LA-4110 

LA-4112 

LA-4120 

LA-4121 

LA-4125 

LA-4126 

LA-4135 

LA-4137 

LA-4140 

LA4160 

LA-4170 

LA-4175 

LA-4182 

LA-4185 

LA-4190 

LA-4200 

LA-4201 

LA-4220 

LA-4230 



.59 
-23 
.30 
,33 

.26 

,76 

.66 

.23 

.45 

.44 

.64 

.78 

1,20 

.75 

.55 

.69 

1.09 

1.13 

.35 

.41 

.41 

.49 

.43 

1.14 

1.06 

1.09 

1.07 

.75 

.73 

.31 

.63 

.53 

.53 



M-51514 .86 

M-S1S15BL 1.43 

M-51516 1.16 

M-51517 1.21 

M-S1518 1.08 

BMB3EM 



MB-370S 

MB-3712M 

MB-3715A 

MB-3730M 

MB-3731M 

WB-3756M 

MB-8719 

mscm 



S .96 
.68 



STK-2028 4.55 

STK-2029 4.08 

STK-2030 5.78 

STK-2129 4.92 

STK-2139 5.38 

STK-3041 2.92 

STK-3042 3.46 

STK-3062 3.57 

STK-3082 3.85 



■KSiMil 



aa 



STK-0025 

STK-0029 

STK-0030 

STK-O039 

STK-0O40 

STK-0049 

STK-0050 

STK-0059 

STK-0O60 

STK-0080 

STK-011 

STK-013 

STK-014 

STK-015 

STK-016 

STK-020 

STK-022 

STK-027 



S2.57 
2.37 
2.75 
2.37 
3.28 
4.14 
3.38 
4.95 
5.14 
5.02 
2.99 
5.07 
4.95 
2.75 
3.64 
3.03 
4.40 
4.54 



TA-7054P 

TA-7063 

TA-7070 

TA-7072 

TA-7073A 

TA-7092 

TA-7108P 

TA-7109A 

TA-7119P 

TA-7120P 

TA-7130P 

TA-7133 

TA-7137 

TA-7142 

TA-7146 

TA-7157 

TA-7193 

TA-7200 

TA-7201 

TA-7202 

TA-7203P 

TA-7204P 

TA-7205 



S1.56 

.28 

1.21 

1.50 

.93 

2.92 

.99 

1.41 

1.29 

.28 

.29 

.65 

.32 

.55 

1.32 

.71 

2.55 

.79 

1.29 

1.82 

1.22 

.66 

.77 



CALL TOLL FREE 
IN U.S.A. 



UPC-16C 

UPC-20C 

UPC-30C 

UPC-554C 

UPC-555H 

UPC-566H 

UPC-571H 

uPC-574 

UPC-575C 

UPG-576H 

uPC-577 

uPC-580 

UPC-592C 

UPC-595C 

uPC-596 

UPC-1001H 1.16 

uPC-1020 1.10 

uPC-1023 .20 

UPC-1025H 1,38 

UPC-1026C .43 

UPC-1028H 

UPC-1031H 

uPC-1032 

uPC-1155 

UPC-1156H 

UPC-11B1H 

UPC-1182H 

uPC-1165 

UPC-1230H 1.11 

uPC-1350 .61 

UFC-1363C 165 

uPC-1384 

UPC-1447H 

UPC-1458C 



$ .94 

1-16 

1.19 

.86 

.28 

,23 

1.13 

.25 

.50 

1.14 

.33 

1.68 

.29 

.65 

.66 



32 

es 

22 
91 
89 

50 
.50 

1.12 



2.22 
34 
39 



1 -800-DALBANI 



LA-4250 1.17 

LA-4400 1.50 

LA-4420 .64 

LA-4422 .75 

LA-4430 .53 

LA-4440 1-20 

LA-4460 1.38 

LA-4461 1.38 

LA-5110 .71 

LA-5112 .56 

LA-5700 .80 

LA-7003 1.29 

LA-7802 .92 



MBBSHm 

LC-7120 S1.78 

LC-7130 1.64 

LC-7200 5.03 

LC-7250 3.79 

LC-7800 .75 



M-5102 S .77 

M-5115 2.61 

M-5152 .39 

M-5155 .86 

M-51513L .77 



STK-032 

STK-035 

STK-O40 

STK-050 

STK-058 

STK-070 

STK-075 

STK-077 

STK-078 

STK-C60G 

STK-082 

STK-083 

STK-OB4 

STK-08S 

STK-415 

STK-430II 

STK-430M 

STK-433 

STK-435 

STK-436 

STK-437 

STK-439 

STK-441 

STK-443 

STK-467 

STK-4S9 

STK-461 

STK-463 

STK-465 

STK-1039 

STK-1040 

STK-1049 

STK-1070 

STK-1070II 

STK-2025 



7.54 
8.82 
5.29 

14.03 
6.33 

16,10 
3.97 
4.26 
6.05 
4,47 
5.61 
8,11 
6.97 
8.25 
4.40 
3.49 
3.49 
2.75 
2.92 
3.36 
3.74 
3.41 
5.52 
6 06 
4.82 
4.56 
5.29 
5.81 
5.99 
2.92 
3.71 
4.42 
5.17 
5.70 
4.07 



TA-7205AP 

TA-7207 

TA-7208P 

TA-7209 

TA-7210 

TA-7212 

TA-7214 

TA-7215P 

TA-7217A 

TA-7220P 

TA-7222AP 

TA-7223P 

TA-7224 

TA-7226P 

TA-7227P 

TA-7230P 

TA-7232P 

TA-7310 

TA-7312P 

TA-7313P 

TA-7315 

TA-7325P 

TA-7328A 

TA-7607A 

TA-7608CP 

TA-7609 

TA-7615 

TA-7619 

TA-7644BP 



.77 
.57 

.68 

1.16 

1.76 

.77 

1.69 

1.28 

.73 

.79 

.77 

1.10 

1.64 

.66 

1.35 



.73 

.51 

.55 

.45 

.66 

.38 

.71 

1.46 

2.21 

1.41 

2.04 

2.51 

3.65 

TBA-800 S .83 
TBA-810SH .70 
TBA.820M .85 



■IIJ.lHdillf 

UPD-416D $1.10 
UPO-2716D 2.70 
UPa-2764 4.95 

2SA-564 

2SA-634 

2SA-683 

2SA-684 

2SA-S99 

2SA-712 

2SA-715 

2SA-720 

2SA-733 

2SA-771 

2SA-773 

2SA-777 

2SA-899B 

2SA-913 

2SA-916 

2SA-940 

2SA-950 

2SA-953 

2SA-984 

2SA-992 

2SA-1015 

2SA.1048 

2SA-1075 

2SA-1076 

2SA-109E 

2SA-1102 

2SA-1103 

2SA-1104 



I .07 
.25 
.17 
.20 
.35 
.06 
2\ 
.17 
.06 
.78 
.12 
.19 
.21 
,48 
.07 
.42 
08 
.06 

.11 

.09 

.12 

.06 

1.39 

1. 57 

1.82 

.91 

1.00 

1-13 



2SA-1105 
2SA-1106 



1,44 
1.82 



MH'lttillM 



2SB-22 

2SB-324 

2SB-411 

2SB-507 

2SB-S39 

2SB-5S4 

2SB-557 

2SB-560 

2SB-563 

2SB-595 

2SB-59S 

2SB-616 

2SB-618A 

2SB-633 

2SB-636 

2SB-S81 

2SB-754 

2SB-755 

2SB-844 



S .17 
.26 

1.76 
.34 

2.14 

2.85 

1.57 
.16 

2.22 
.45 
.39 
.61 
.96 
.45 
.07 

1.65 
.42 

1.14 
.67 



fcM*M:ll« 

i .08 

.50 

.06 

.06 

.21 

.06 

1.33 

1.58 

.06 

.06 

2.04 

.95 

.06 

.32 

2.43 

2.56 

.14 

.26 

.26 

.43 

,24 

2.60 

2.26 

.54 

.18 

2.15 

1.38 

8.76 

.31 

1.50 

.44 

.44 

.95 

1.60 

.10 

2.58 

.11 



2SC-373 

2SC-398 

2SC-460 

2SC-46 I 

2SC-195 

2SC-710 

2SC-730 

2SC-792 

2SG-828 

2SC-829 

2SC-867A 

2SC-940 

2SC-945 

2SC-960 

2SC-998 

2SC-1034 

2SC-1047 

2SC-1060 

2SC-1061 

2SC-1074 

2SC-1096 

2SC-1114 

2SC-1115 

2SC-1124 

2SC-1162 

2SC-1165 

2SC-1172B 

2SC-1177 

2SC-1226A 

2SC-1305 

2SC-1306 

2SC-1306 

2SC-1307 

2SC-1308K 

2SC-1313 

2SC-1316 

2SC-1317 

2SC-1318 

2SC-1342 

2SC-1345 

2SC-1358 

2SC-1364 

2SC-1383 

2SC-1384 

2SC-1413 

2SC-1449 

2SC-1501 

2SC-1507 

2SC-1675 

2SC-1678 

2SC-1815GR .15 

2SC-1826 .21 

2SC-18B1 .48 

2SC-1913 .44 

2SC-1946 6.60 

2SC-1947 1.68 



2SC-1956 
2SC-1960 
2SC-1968 
2SC-1972 
2SC-1975 
2SC-2026 
2SC-2028 
2SC-2029 
2SC-2073 
2SC-2075 
2SC-2098 
2SC-2120 
2SC-2131 
2SC-2153 
2SC-2166 
2SC-2237 
2SC-2238 
2SC-2278 
2SC-2365 
2SC-2369 
2SC-2369 
2SC-2407 
2SC-2456 
2SC-2502 
2SC-2540 
2SC-2577 
2SC2578 
2SC-2579 
2SC-2580 
2SC-2581 
2SC-2582 
2SC-2695 
2SC-3019 
2SC-3021 
2SC-3022 



.06 
.07 
.36 
.20 
-13 
.15 
1.82 
.19 
.41 
.22 
OS 
53 



4.05 

4.02 
12.84 

4.05 
.68 
.24 
.60 
.71 
.32 
.41 

3.28 
.07 

1.85 
.22 
.50 

2.56 
.34 
.23 

3.42 
.78 
.78 
.23 
.06 
.79 

9.40 
.74 
.99 
.99 

1,17 

1.44 
,28 

9.79 
.84 

5.61 
12.84 






2SD-24Y 

2SD-1B8 

2SO-198R 

2SD-287 

2SD-313 

2SD-325 

2SD-348 

2SO-350 

2SO-371 

2SO-386 

2SO-401A 

2SD-424 

2S0-425 

2SO-427 

2SD-470 

2SO-478 

2S0-495 

2SD-525 

2SO-526 

2SD-587 

I'SD-558 

2SD-612 

2SO-613 

2SO-636 

2S0-638 

2SD-66S 

2S0-667 

2SO-668 

2SD-669 

2SO-712 

2SO-71B 

2SO-733 

2SO-746 

2SD-824 

2SD-844 

2SD-870 



.36 
1.09 
2.85 
,24 
.23 
2.44 
2,00 
.35 
.96 
.41 
2.00 
1.69 
1.64 
1.47 
.32 
.21 
.43 
.36 
.68 
.88 
.18 
.32 
.15 
.12 
2.53 
.14 
.25 
,25 
.36 
.83 
1.36 
1.73 
.36 
,71 
1.25 



$ .31 

.08 
.12 
.31 
.16 



2SK-19 

2SK-49 

2SK-117 

2SK-168 

2SK-241Y 



ADDITIONAL ITEMS* 

We also carry micro motors, telescopic 
amennas, AC.DC adaptors, transformers, 
splitters, magnetic tape heads, cartridges. 
car antennas, car equalizers, car stereos, 
speakers, and other items that are added 
daily 



TERMS 

1.C.O.D. 

2. Company and personal checks accepted. 

3. Purchase orders trom government and 
accredited schools accepted 

4. Minimum order 50 ocs. per line item, and 
minimum purchase $75.00. 



• SANYO UHF VARACTOR TUNER * 

For channels 14-83- Tuning voltage . i io ■ 28 VOC- Input 

impedance 7511 ■ IF band wvidth ^ 

7- 1 6MHz • Size 2^8 x 1V.. x 1,. 

- Supply voltage 1 5VDC. j 

P N 1 15-B-403A lor 45.0MH2 ( 

PN 116-B-405A lor 62 5MH; 



'We can handle any order from Japan direct to you, with competitive prices. 



$12.95 ea. 



DALBANI CORPORATION 

785 EAST 14TH STREET • LOS ANGELES, CALIFORNIA 90021 ■ U.S.A. ■ TELEPHONE: (21 3) 747-6830 747-6856 TELEX: 1 94654 DELBANI USA 



I 
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A 
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CDW11 
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CHS71 
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C9WH 


14 
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11 
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IN74TZN 
5^74.75*1 

mutvt 

■yt! i-i-i 
5HT*im 

SDFillZN 

wti*nn 

ShJTiHfl 
SI MOM 

SHf4l1H 
ShU497nJ 
SD'49» 

£H749'N 
S4r495fl 
5W'4?yi 

SHJ497H 
5ti74s«lN 
Sl74iD4hl 
S1741D5M 

U74l«N 
SH74114N 
SMMlVi 

SNi41?IN 
5KMU3N 
Shl74ir5N 
Sh..-4i;tN 
SHJ413JN 
5HT4IBN 
SN74I411 
ShJJ'4i42N 
SNJ4143N 
5H74U4N 
&NT4U51 
:-.'.;*■ i "j 
SNJ4144N 

SN/415IN 
SK7II54N1 
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.'■4J1U 

r«iaa 

74S13S 

?-4Sl.M 
H51M 
745U9 

?*si*a 

7JS1ST 
HS1S3 
M1U7 

7-iSlH 
XiSi» 
745174 
TIS175 
r *SlH- 
7451*4 
745191 
'45155 
74Q4& 

T4S741 
745TJ2 



C*»SiN 
UKU7M 



CQ4Q40 
L3HM1 
C04D4.2 
C04C43 
IUH044I 



tWBO 

CJMOM 
CMS3 
tb40M 
ZWA 
CBWM 
CD4»6 

CIMfllt 
CLX417I 
•■■;-n-; 
CD4D7} 
CDU75 
C04Q/tt 
C»[|7S 
C049tl 



SNUitth 
IN741S7K 
SMFJIAOI 
SNN'CIN 

ShjrjCUM 

'.■'■■■*■:*•* 
SN74IKN 
SMr4iHM 
EN74<i7hl 

WT417WI 

Shr437}N 
SN74173A| 

sn.r4i74i"i 

SH 741 71H 
WHWfk 

SN74177N 
57474.17911 
SNP41HN 

SN74112N 
SN 74 114 hi 

WJ41IV1 

suNiwm 

EN 7414 IN 
SH^4i9?N 

5474 144N 
SN74I45X 
M7419CN 

5M7419IW 
5W4I99K 
SN747JIH 

■SNWJJBN 
K974779« 
S474?B3t| 

Jt|-'«S4'l 
5'l7i?fi^'l 

5>7i3»H 
&N743£(H 

". Ul:.". 
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:'. ■-:.■■:■. 

Stf74l§3W 



74lSt» II 

■•1.'i-?: II 

7415391 11 

-.StSri it 

SlIT 14 

.SHI 11 

74lS?4Q n 

msz4> n 

741S74J 14 

P41S343 14 

7415244 n 

74LSI41 :D 

?4;534 7 It 

T4LS74I II 

7415349 1( 

74LS3S1 It 

744534J 11 

74. 5J;: 1L 

uittia ii 

74L57K 14 

?4 4 5JM 11 

74,5773 TO 

74L5I79 tl 

,'4" r 5?JJ 14 

74L539Q Tl 

T4tS»3 14 

.■4:S;5S If 

74^535^ H 

74L5JSJ II 

-■4..s:ti- ii 

'i:-"M if, 

74,5^7 11 

74L5J&B 11 

74JS.173 » 

74 L 5174 ID 

741S373 11 

741SM6 Ti 

74iS:J9I 14 

74L5199 1| 

?4i5$?C 11 

I1159S H 

I1LS97 n 
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B 40 Uf*J-,15aft S95 

» m IMl-.'C3Kkj3UHi 1'B 

« CM-tVW jnwrii CH*1 1MW .H 9S 

■ EHJ-I-W ftUTM D^CIL! ' UK< !4 «J 

M4 40 M*U-3>M'lOUHrl< SB 

H 40 DM 5gl tn4HKfir*«Ha-| 5 91 

N« 41 mi&timvui 9« 

H 40 iPU ;&4 t^irs WW" ZfB 

H 40 CflJp'ElKtKiif f'W&'Bir 7995 

« CFU 455 

40 tFUlS-Miitoj .*49S 

40 CFUWIEhbT 7991 

44 KUaSUWl/DPiyiTllW fi» 

40 HiKr>t»QMMAJ ?4» 

- rw. zbw. zan, zaon series 

40 CJUHJPMS»K7MClJUi*± Off 

H Ccv*favCEra« 395 

[f 40 Dui *JfHJni4* aTfcjrfOT ID 95 

4 40 CNKf<J>«rte£i9.sC<=ur 9B 

49 PDtWI'OnJrtnConlrg^ 3« 

i.-D 40 SfrWl'air.CBJPOFWilHBntWI. 1J95 
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i-'I 40 Srtf l.'0 IbJOxSTIfCll 1295 
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40 C*yiUK3Wtt4Jl7»Cii4IJM,- 4 45 
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-16*.Srp.'9 44 Stiuii-D 

am 40 CBUiMlQ3BOirBJWHJ 

;s»cr: it &u>teTAiirOKji 

UtGBDMT 44 CHrfAiwJi Unw/TmnOr ' 

-'KO-pio 40 FMMi/OtMHtjaCailniK 

|»01 4| C'PdfcgniHiM 

flOH 44 CVNV.^rvriK 

iaaa « i^ui :&-*. cwuu-«r 

7aSC 44 ftwi»r7linw|;P»r*iiM0llwi 

IjSOD^JDll/lW&M SEilJfS— 

UCfr5Q7A 4| «JPU""ii^'*^lB*U i PU « ,- 1 

VCfSHl 4fl PinphKji Inlir Ampler 

■-':::■.'. 40 upu 

HpfiKl* 4* «Pu*"it«i. irtfliU 

W-CW39E 40 CPU I ''.'■■; .'■'--.■ 
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IB 
ZB 

7« 

14B 
7B 

15 95 
9 91 
3 95, 

i.n 

735 

19 91 
9 91 

74 95 
9 91 

Ii 41 
7« 



DPKS1 

nm 
wt»s 

E69T59 

0*779 
3=830] 
CWD4 

JfKQT 



ID179I 
IP17H 
! 01 795 
FB1W7 



IHSSSi 
MC347W 
MM1B1C7M 



CCP47« 
IMIBIM ^ 
HtSRSI 



4B frwj JVixiifJi'.'aiFVli 

10 p^q DM4.C74rd 

K Pmj CFcrcwrah 

n #MTTSMiH 



— (MSK COHTMLLEftS — 

40 Snglt-'CW hntfly >l>iv | 

44 SmvCoiM Dhht i ;.i*i 

40 aJiDrnflj/l^teSckltirw* 

44 DL^bng^rVSUStiicllu 



— SPECHL FIXCTIQH 

I Dill MDSOKliDfltif (5*471 

4 SulMDSCiKkDrrwciUJ'j 

It CffrmufttJSw Che 

It Fllppf Uk (hid Jtmp 5Mlan 

It Vwo C«r«ioii Tn^i tea 
40 Mtrac-irtTrfw *;ft4 OsiftW 

jnJCklCl LLCCnfl 
40 McopMMiMf ■.'M-S^:«WW 

£ End LIS Ihr *.'h Bwi K 
30 3J'J4Hf*Cftj« Ov |JO.{Me*Q> 
4 frcQ 05Wjla4>rt»r iHh'i 
I Ftoo DK*Bflf'E*«W 1 1Q1H/I 



79» 
?9tt 
79 91 

79 91 



1101 

4027 
4-y.', 7 

Jl ■■-(■■■ J 

4'WH HO 
41W HO 

UUW6" 



-hw DYN AMIC HAWS 



UUU7a 

MU53H 
Ml/!i"5C . 
HMSIH 
UMHN-4 
W W57H 3 



1101 1 

210)3 1 

J:« 1 

?"lC? 1 

mi i 

111? 1 

ni4 i 

3>I4L 1 

7EI4-7 1 

J1I41-J 1 

2147 1 

fill 1 

TMS4IM1 I 
1MS4CX4J 45 : 

3H» I 

utta&r i 

MM5-1 IB* 3 1 

li*i i tr* j 

i«w,-.:i|,ir4 1 

HMt :ejif > J - : 

3ILSW 1 

'40-J I 

JACHQ 1 

71C9J1 1 

74C979 1 

74C793B 1 

Mil O 1 

741300 1 

74S?» 1 

T453B9 1 

135 1 Q 1 

03S35 1 



IB 314x1 dlJOat 

hl»m man 
ii HHri r.'i-:^ 
ei »fKi lami 

ISilb vX-i 

■:;;■!«■ 2>:-; 

a04K1 |34Hn«] 

409«i1 4.ES0H..-UK4O3( 
40Hii1 (JCHV113107 

iiwunsost 

'S H4 1 l ;;ocni|. 
ffi 3*4i 1 iHOntr 

— STATIC RAMS — - 

IMil <6S0n» 

7Mi4 {4»fliht1Q1 

HDWil (35aii! 

HH4t1 ^UnihLF 1 

Zltril 4LOi',|'n 

tift.4 (4»rti| WOS 

>D?4i4 f4dfij 

>D?4i4 |450al| t P 

iDMi4 <2»nit 

103444 (TOOftlILP 



n 

. 140 
1 W 4.1*95 

i wi-vnn 

149 I>'i0 91 
I 515 4- 43 91 

S95-I'4t« 

'■' ' ' •'■■■ 

Id 

4« 

395 

* 19 t' 14 95 

ie9-lM?95 

1 49 B<'10 95 



1 49 1/9 95 
IB I/13B 

I 7S I'll 95 
7 71 1/14 95 



70S 
704-1 

■ 

maw 

MS77IB 

Ttl 



7J2*3 
733A4 
75W-4 

71104 

rw t 

W3 

1U57D4>3 



45471 

45477 

45473 
4S474 
'45471 
4S47S 
45471 
'4557D 
4BH 
4SS7? 
'45573 
B2523 
SBtlS 

MS 1 79 
B75130 

B3SI90 
B7SI91 

OUfi.'V:: 1 , 
BMirtllHW 

Oris ft ^ i% 

■ 
nUI79'9lN 
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102444 (TOni 

1D3444 .4iOf,:| 

1D74t4 MSQui 

.":fi. 4 |4SC*<1I CMOS 

4046*1 (49>iJ|4Mt 

5B4M (»OnilCH0!> 

?04UjII ( 3Klnn CMOS . . . 

704h3 7<X>--i\ L P C«C5 

II91(| ■'■.*-.! I CMOS 

?£4J#h .K.-3IL" 

HiJ 'a-siJ-C 

Mx* ..J1C'-.5I 

750A4 ■■KC^iiDMOS 

1074*1 [JSCnslCMOSCtan 

IC24vl (2SOni.lCuiD5.Bi-H- 

1Sk4 J35M1 93405 

fife I (8i>>lS3410 

3»Nl 'EO-iiM4ii 

1W ijSflSlJrOi 

I024H iKJmiOC 1134111 
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"DJ4-.1 ■ J-iJO-5 ; 
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71 S-n-r.J 4L'J*;: 

34 704*.! C450-Ul3^;-Jji 

24 mui ■■*'&>i\ 

U 7041.1 .31Cf.il 
34 704U4 |l»rr|f 
24 4G4£if t*H»H 
34 *K*-»S JW.ii 

34 40%.» (4XHH21V 

24 409Om| cHOril 

34 ID74jiI (41Sint 

21 t!Ri| (4S0nn 

21 1I9M .TXM' 

24 I-.'.l.ln 

14 tr»i|. (450m| 

It IFj 3D4.|.41f,5.| 531HEMCU 

" 33si "MUM C l«3»1| 
HiOUTS iS30Mf 
«DM r 1 r6Jl I - 1 . 
HfOM-DC -16300-si 
*W0MT S |B309 1| 
«BMT5 (1541-1 ( 
KkOMOC 16341 1 
PFOU T 5 i DMI 7SJ94S ■ 
«0W C 16340} 



KIO 

MC3470P 

MCtlOBLP 

■■r;:.i.; : . .'. 

4KMCI 
WC3BD4 
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DAC1DC4 
DAC1020 
E4C103? 
DAC :.','. ■ 
LMJ342 
LMJ357 
L.U39W 
4T->-tr>i3Ji 



11 37^B 
II ?i*x4 

3* rwxi 

20 5I2jJ 

» 3t2d 

24 512X1 

24 5f2jd] 

1| 1Q1414 rtVMT 1 

34 1074*1 'POUTS 

II frl&l HrOWOC IC305I 

11 5:244 FftOUt 5 (BTJOllli 

II ir>24i.4 PJtTJUDC 1(3531 

it :l74,< ptdut 5 rijs-j;- 

II 37i| nOWOC |7>51B. 

34 512x1 rPSMT 5 (775,111 

11 32x1 HQMT *. (27S!9|: 

II 2S4±4 «0M £ 177530] 

II 716x4 nfJMT 5 (27521 

II 112*4 WIOUOC I77S17. 

11 7044.4 PROM T 5 TBP245B1I 

24 204*4 1|QA»| 

24 K*m. ilOrfil 

24 10344 PROMO: |B7S1BQl 

24 (DWrnj *FH3MTS (l2Sllll 

11 204ti4 PfrQMOC IB2SIBJI 

It 7044U4 PROMT 5 I ITS I Hi 

24 704|j4 PPOMOC i02Sl5Cl 

24 20414 FpOMT 5 475191;. 
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14 »Q -aiWAtonf UErp Ctmp <0 01**| 7 95 
20 10 &* &,■* Ctw HJEHI Cflmfl (0 73S| B 95 
Tl 10 Etl E'* D3!-y |0 05K Lin 1 7 B 
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LOW PROFILE 
(TIN) SOCKETS 



SOLOEPTAIL {GOLD] 
STANDARD 

1-9 10-H 1 
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-i.ri 



^W' 



SOLDERTAIL 
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it |M ST 
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WIRE WRAP SOCKETS 
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70 pin IKW 
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S1D.00 Minimum Order — U.S. Funds Only 
California Residents Add &'/i% Salos Tax 
Shipping — Add 5% plus SI. SO Insurance 
Sand sAs.tL /or Monthly SaSos Ftytr! 



Spec Shoo 1 5 — 30* Bich 
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1355 SHOREWAV ROAD, BELMONT, CA 94002 
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DT1050 — Applications: Teaching aids, 
appliances, clock 1. automotive, tvlsconimunlc*- 
tiono, language traittUtlont. olc. 

Tfe DT10U H ■ Iltndird DiGITALKEII hi! UncwJKl Wllh 13F HIMr4lt 

■nd UMrlvl words, 2 Erjnuii. *nS £ dll'IOTHM H\mnC* durn.LI*Mi TlMj 
MfOTOl 1414) ItHIM rUV* t»Mn i.»i4jTki4 SU*rffle ICrdKfUI. nMfcir. i; 
C**nbl* TcoulpuT unglt word» Of *0rtll MJnwtnniUKjl in.16 phrawj 
4r 4h4n MflUfiCM Thi "vgltt" oucptul of thd DTIOrjO it 1 hiQUly ifr 
En II iQitu iTiHt vaier Fanuia and tftiMr»n'i i^hi cm t» ijmthMii- 

M The vOubuLuY <1 ChO*»r- 40 I Mi .1 1 app'icatilfl Id rruu>y HK9- 

43uc1i.ind mvkala 

Ttw DT10M 4»n«IiU al a %pt*tf, Ptoemet Chip. UUS4104 \to-p-.n\ 

■nd 1wg (23 Sp*Kh flOM I UH 53 IMttf) 1 tnd MM 521045-4FL3 Ci4p.nl 
alen4J *rllh ■ MuKr WbcO Iii1 pnd i f*C4HlUnHld*d KfttHnalhE 

dtwiffl on ih« j ppl it 1.EKWI ahaai. 

DT105D Dlgil3lk«f ,M J34.S5 II. 

WM54104 Processor Chip J14.9S oi. 



0T1 057 - Eijlindl tin DTiDM 
words. Incliidt; Z ROMs and ioccj 
Plft Ho. DT10ST 
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704S*1 
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noiCPL 

ffOTOO 

7107CPL 

niiKv/H- 

7114CPL 

'."•J| i.:: 

7305IPO 

7705fV7IH" 

720UJK 

T3QKBMWP 

7307JJRI 

77a7J9EV^rn" 

721 !WPS 

721HV/M- 

73TC4UI 

77I6CUI 

7?i«ih 

;?i7u 

77174m 
7374IPI 
ttZUUL 
7f?BAF7.'Kir 
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f:!-h.j:i^.:>:p XH 

l^BffjAj'DiLCODiNil 

3V? C-j*l LCD OlpLi): tor 710S 4 7116 

C Cirarl fcji'c Ducth 1 

3Si -Digri -It-'O 4tf0 &n*; 

T Chcu'I Dci-ii &E'> ii 
J 1 -. D^i*'DICDftS i'LB 
lo* IJ4*Hfy Vrt imiix 

CWOSUOSrctWJl^lir*; 

Swi»ji(iCh'n 'U 



1cnflC»(Mfi1w!:iup *TL 



I MOOT 1083 



Frtq OvwCftp.JfTL . 
4FHDC C!VdSSIdCni'Ji)EnC.ltT 
4Fwk StcvwitEhChiB. KTL 
lOqilOn-T CcvfltTCA 
IDgaFtH GOrtuCA 
t9^Rfriq CwiarGC 
4 0g£ it 3 Up/DMn Cetfw C A 

4 Oofl IfJJ UtVDwn CWdr CX 
LCD 4H Li;.; ua CftvW DAI 

5 rinchm countir L>4T rjL 



1445 
3n« 
US 

74 95 
l»45 



«3« 
14 95 
29K 
34J5 
IP 91 
ID9S 



74HC High Speed CMOS 
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74HCDJ 


It 


74 "ic j 


14 


74«y04 
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F4HC1Q 


14 


744«U 


It 


74NC14 


H 


7di'lj; 


14 


74hO? 


It 


7HH£3J 


14 


.'4NC4J 


1> 


74HCV1 


14 


74H^!>i 


H 


74HC-73 


u 


74HC74 


14 


74 14:75 


H 


^4MC76 


H 


74hU5 


14 


74.HC» 


It 


74.KCT-3" 


11 


74HC109 


11 


7CNC117 


it 


74HC11D 


11 


7IMC132 


14 


74HCI37 


Itj 


74HC1H 


it 


74 MO 


tl 


r4C02 


M 


74C04 


II 




it 


7«10 


14 


7*C14 


14 


74C?0 


14 


74C30 


14 



74HCI39 
74HCT47 
74HC1S9 
74HC113 
7iHG114 
74HC151 
74NC15B 
7*MClM 
74HCH.I 
74HC1B2 
74HC163 

74HC1B4 
74HC1B1 
74HC173 
74HC174 
74KC175 
74HC1S3 
74HC1D3 
74HC194 



74HtJ'40 

74HC24I 70 

74HCJ42 14 

7IHC243 Tl 

7IHC74I n 

74HC740 H 

74HCL 04 tl uca-jI'trW 



74MC231 

74HC253 
74*C?17 

74MC2S9 
h 4K3H 

74HC?7J 
74HCJM 



74HC374 
74MC3SO 
74HCH3 
74MC131 
74MC534 
74HC19S 
74HC44I 
:4rtC*5C-! 
74HC40>7 
T4HC40317 
T4HC4024 14 I 1A 



739 
3B 
3 19 
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|4 



It 



-fssssmr 



74HC4111 
74MC45N li 379 
74HC4131 tl 2 30 
I4HC4543 11 349 
All «h«i jui tmrH'M 



74D42 
74C4I 

74C73 

rot 

74015 
74C6B 
74CB9 
74C90 
T4C9J 



74C91 
?4CI07 
F4CIS1 
74CI14 

74C117 
74C160 
740161 
7+C16? 
7*tifi3 
740104 
7*Ci73 
74C1 71 
7IC171 
74C142 
74CI33 
74C195 



74CJ2I 
74E240 
7tCJJ4 
74C373 
NQT4 
74C901 
74C903 
74C906 
7iC91 I 
74C917 
740915 
7*i:91 7 
74C927 
7*0973 
7*C?fl 
7*C97fi 
BQC45 
«K97 



' B 



TL-D71LT 

TUT74CN 
■'LOSlCi* 
ITJWCP 
TLM*«I 
-M56-CN 
ILH302H 



1J1310CN 

LK3HCN 

.u]i;h 
IW17T 
IMJ1TP, 
LUaitC*) 

uaiw 

>"■:■»; 

LUJ?>.l7 
LHEW'll 

U433Q1-1 

L.U2M1 

L 1(2:0' 1 L 

UULV0T74 

LM323* 

LULtfJ* 

UU32W 

L4I43A2 

UU3I* 

HiiW 

LUBU 

LU1KZ 

LU1JTUP 

IUHTT 

LMJMK 

LVUH 

UW34W-H2 
LM34TX-H 
UU34DK74 
U4340T-1 



!l.M3MT-24 
U4341P1 
UU4IM! 



.IB4IP-I5 

mwf-i 

LM342t*-;2 

UH343P-15 

tram 



(F351K 
U153N 
U31M 

UW31H 

.mi!:-jh 

UQ70N 
U4373N 

U4J7TH 



9J08CCM 1 no 

tWBON II M 

U4B1M 14 1 79 

LKStta 14 3J 

1«3B4»I 14 179 



LUS4KX I 1 49 

luwtv t j» 

HESTW 16 195 

noun n 19S 

LU703CN t 1 14 

LM709N It 4? 

IWiOtf 14 « 

LW1IN II 79 

LH723N II Si 



LV739N 

L.W410I 

LU747N 

LUTufc 

LUIJIiH 

UC13J0HJ 

UC134I 

UTLBO 

UC1S1 

LWV4WV 

LUNittH 



LUII71N 
UllU3r 
LMllTTSI t 



30003 1M2 Nat. Linear Data Book 11912^1 .S11.H 



128 



CIRCLE 41 ON FREE INFORMATION CARD 



HOME COMPUTER ACCESSORIES KEYBOARDS — POWER SUPPLIES DISK DRIVES AND SUPPLIE! 



VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 



NE* ! 




JE52WP 



JES20CM 

• Dmr ?M mni vocabulary- itfuii ihw thi Iwmation nl mere 
lain 5M words • Suit-in irnpkhar . ipeikar. yoiutTit canUeJ. md 
mdki jack • RkthIm a ekir. rulurji mart >ftcs • Plug-in mar 
ready with docunwrtitian ind samp* teltwan) ■ Cast ilia: 
7HTL k 3*"W x 1-3/B-H 

MHICATTOM: * Seeum? Wirnliio. 

♦ TweMng 

< Inslrumintatian 
Th*JE520 VOICE SYNTHESIZER will plug right mlo your 
computer and allow you to enhance a Imost any appkcn- 
licn. Utilizing National Semiconductor's DIGITALKEFt " 
Speech Processor IC [with four custom memory chips), 
the JE520 C on presses natural speech into digital men- 
art, including the original Inflections and emphases, The 
result h> an ejctrenrtly clMr. natural wjcaliiatiort. 

Pan H<i- DascflpMan r*nca 

JE520C M For Cnrnmodisre 64 4 YIC-2D S1 14.95 

JE520AP FwAnphllJI+,ind'r* S149.95 



> Handicap Aid 
• G*mn 




JE664 EPftOM PROGRAMMER 
SK to 64K EPHOMS - 24 & 26 Pin Packages 
mfcrf 



■ Program* md valkMHt EfflOWt ■ Chocki tat rxcwiy t'»H EPflOMi 

■ EmiMlM PRQMf Of EPWJMs - RSJKC Computer bnktriau k* KSOrnj *nd 
program l(*0.r>a ' Lenji cLiLi inJo RAM by keyfaoara ! Chancer) tiala in HAM 
tri kaYboard ■ Loads RAM Irern in EPHCM ■ Cornea'**. EPHCMi +3* eonnwi 
dll»if*VM"Cop«EPnOM* ■ Power Inpirt 1 1 &v*C, Wkl * m uw i Ow 

(HMT «OnH«KlttOP -End0*U*t'CfltWH0W<Xkt1»*a. StjttlHl B«irJ|"ll'l 
mc*3f3 *4 >kii in mtt?u. bnOntn ■ S*zi 1 5VL * SVD .» 3 ! t ' " ■ Wakjftt' 



ThrX*M EWOM Ba^ iffiMi *nwaiM. md r/flyjiM wm Ml HbJ EMMHam Be 
iK-irMn^ cape*- twit** t* i*** ** m-jesci ^m m? ** mu « m* 

MP (■) tan 1 nOUfrPWlU. [ft tan « 

U.fllMMHfMlh 

tT|ktJ»niHll 

ernH tmjj Hi aj Bjttth, **■■ Ti +tr gy^a 1 . *^j trajjrj aamm n* gfifJa 
b r* n^j^ i mi la* mi «uiy bJ W «a»ng Tr* £BH Upa* DMA and 
ADDRESS * «MMrt toMKiw uMwurmra) Itvma A "MftAT IHOM DMA* 
ban chenon Hi BnlA «M Fnsm RAM wrt *» t»0U nord #u a iawiaH4*M 
rnriK>«JMNayQdl fhr ln^ r*p0 ttia^itrcrraicni n^iin; jr^n: T-eJEMJ 
furfMwrm adudM « JUI Ml Jutw Mcrua cu UM tafcal 

JE664-A mtMfnymm S99S.O0 

AMTRMnd i Tastad rjncludnl - JMIBA MadnH) 

JH4S- BISaiTrnB^ttlWW^TTilrsaSXMirt 
cenuwr k«h t» Ht AH-U *AU Cm pem the ««w*fc 

hnd-aWUdAbndrtcrnncJtW Au 

FBZDpW 9(ffll«rilrM*«t«Mr**TJnd?lScpW[ 

fOfiAUUmZDTIMg A SAMPLE Of SOTTWARJ WRITTEN H BASJC FOR 
THETPS M* MODEL I. LEVEL * COMRJTEfl WILL .W.50 BE PROVIDED 

JE664*ARS £«■■ Pn- wjmsujapL S1t95.00 

AAMrnbMKF 1 Tatu-rJ (IndurjH JMtSA UDduH> 



EPFPOM JJMPtR MODULES - ThtfaSft JUrVER HIT I T fuwam Mrrtill 1 1 
J*OHn HKMt tat PH« M £U* fcr t4 pnpof ptgiimq pJlHlD«tEfflPUpTd 

twaani «w ffflW Ml «■»**» J? fia rWUr f«0*l 



paa N g* -a. 



juw jjr( iusn*« rj 






r*4rf"iLJVij WTViiY ■ 



Mt a*K*i 



4-Digit FluorescGnt A(arm Clock Kit 



U&* 1 




- flrlflhl ldtt*i( a.! ' h^h ditcl- t ■ 10 ml 
. AWPU Indxeilw - Au30m«1ic dilplj T 



I inch 
I tran 



The JE750 Clock Kit is a ^rsatlle 12-hour dtgitat clock 
with 24-hour alarm. The clock has a bright O.S" high 
blue-grean fluorescent display. The display will automat- 
ically dim with changing light conditions. The 24-hour 
alarm allows (he user to disable the alarm and immediat- 
ely re-enable lh$ alarm to activate 24 hours later. The kH 
includes all documentation, components, case and wall 
transformer. Size; 6H"L k 3^ u W k 1VD, 



JE750 Alarm Clock Kit . 



, S29.9S 







r8^l7H'V/x 1<i"H 




21VLx9.B'Wj3(1 - H 



IS^ 




Mitsumi 54-Key Unencoded 
Matrix All-Purpose Keyboard 



' SPST tf/yawiictwi ■ 20 pin ribbon csbJo connec- 
Hon ■ Lew profile keys - Future*: cutbot conirol*. 
control, caps (lock), foinctifln, r>nler and sJlifl toys 
■ Color (keycaps]: grey ■ Wmrjhr. l |[> 

KB54 ,,..$14.95 



71 -Kay ASCII Cherry Keyboard 

■ 7 6H parallel ASCII with strobe ■ \ 1 key numeric 
keypad - &PST mechanical keyswllc4iB* -irMO 
card-edge connector ■ "cal'jrcE: esenpa, contrdi, 
curtof controts. plus 10 adtf'l. spaeiaE function keys 

■ Cder; while ■ WWohl: 2 lbs ■ Spec- "nduded 
KB1801 $29,95 



105-Key 8-Qrt Senal ASCII Keyboard 

' Numeric and cursor keypad - f user defina- 
ble keys - 7 LEO function displays ■ Security 
lock * N-fcey rollover ■ Uses Intel 804fl/674e 
■ Color: while w/black panel ■ Documentation 
included * Weight; 6"? lbs. 
KB139 $59.95 



Power/Mate Cora flEGUUtreO POWER SUPPLY 

■ Input: 1 05- 1 25(2 1-0-250 VAC at 47-63 Hz ' Una regulatmnr ^OlDS* * Three 
mounting surfaces ■ Owrvoftage protection ■ UL racogniized ■ CSA certified 



EMA5/6B 
EMAS/6C 



5V#3Ay6VH2.5A 4H'Lx4-Wx2'4 F H 2 lbs. $29,35 
SVfl6A/'6Vfl5A 5t*'Lii : »-W*?VH i lbs $39.95 



POWER SUPPLY i- 5VDC u 7.6 AM R 1 2VDC « 1 . & AMP SWITCHING 

■ .-npui navAC. SOWHj « 3 imrfWt IWs * 1 4 amp -fan wH ,<pMf uopiy 
HlKt J-*ilr>>itinitifJ30 , "W>C| ■Oulpwl 6VCC0T&jm|} IZVDCe 1 5 imn ' EVmI Wjik 
(NhMfcanJ 'Si» lt^i-Wi 13i*T3xlSt-H-Wtaigrn.ft«i* 

PS94VOS. $39.95 



KBPCO/TDK 4-OUTP1JT SWITCH IMG POWER SUPPLY 
■ Ideal for disk drrvo needs of CRT term inits, microcomputers and 
video games- input llS/?3G^tfe,5Q/60Hi- Output +5V *SAmp,+12V# 

t 8 Amp, *12V # 2 Amp, -12V a 0.5 Amp +UL recogmied -CSA certifiocl 
- S*re. 7»fc1- k B-3/1 BT*f X 1HH ■ Wtight; 2 tt* 

MRM174KF $59.95 



4-CHANNEL SWITCHING POWER SUPPLY 

■ Microprocessor, mini-computer, terminal, medical equipment and process 
conlrot applications 'Input: 90-130VAC. 47-440H] 'Output -5VOC € 5A. 
-5VDC fl 1 A; + 12VTJC « 1 A, - 1 2VDC a 1 A - Una regulations- : Ott ■ Rlpptar 
30iTiV p-p -Load nwutation; -T* -C-rtrcufreftt protscrjon -Adj 5V rMin 
outpul : 1 0* - Sue; S^T. * 1 J i^rV x 4-1 Vl 6TH ■ Wekjhl : 1 ^ lbs, 

FCS-604A $69.95 each 






Switching Power Supply for APPLE II, 11+ & We'* 

■ Can drive lour floppy disk drives and up to eight expansion cards 

■ Short circuit and overload protection ■ Rts inside Apple compuier 

■ Fully regulated +5V e SA, +12V 6 3A, -5V 5A, -12V ft 5A 
♦ Direct plug-In power cord Included ■ Siie: 3VL x 3^"W x 2^"H 
-Weight: 2 lbs. 

KHP4007 $79.95 



DISKETTES AND ACCESSORIES 



* Al1nt£l*v4, i-iinc!K>n4l OiU a^»*c* iyirem - ■Mi.S'l C Ji 

il'»n dii^ nofjji cfp^ity ■ £«iy iirina "d ™trt»¥ii*o 
■ p*oi«(j disk ksfli tiuii cotrl*mlnilie«i * u«id44 ir^ffl 
dunfala ImMM pliiltc wilh fr«»l curyinp lilndlv • Siin. 
f-W j( IWM st »H-0*Wmht Jibs 



• Slwas 10 |S'-. 1 dlaUrlal * Pts-kIs d'i» T.---n dinl 
cariLiminitiHi » OiiriM *irm**(3 plsTtK * Slt* t'L :■: 

51 m x iya_ 

MP TO Sl<n*s il> lS."i 1 D.Hel!M UK IMh 



pceei : pkmi 5 H ■ v>ri Y r pm< 

PCMl I 4 PkUi S '.'. " V .n, j Pag* 

Kflu lpKkwiWiflUFaoi 

FC01« JRMli»U*Vinyl Pigi 



lnrortMS 
HlBitMS 




8i FLOPPY DISK DRIVE 




K&- 



* SinglO'Sided 

* 77 Tracks 

- 400ra00K Gyles 
Capacity 

* Industry Standard 



Inn FDD1M-S S' Floppy Dllk EhlM {Inoustty Sliriiardl r»lur>i 
imglc cw dgubEBdenaitv. Reccrdino mod*: FM ilngla, MFM ooubl* 
fleiinly. Tfsnilflr rs1«- ZtOk b.laHw i^qh crenally; HOK bftLtiae. 
deubl* u>r.nLy. Tha FDDtrjoe Is dMto,nM] ta work wilh 1ha jji-^.1* 
(hdKE wT SKlgrpd IBM Pilkitle 4, pr wq. disk cp.rtrld^i Powh; 
i i Svac 4 SO^OHi, i- 24VDC « 1 ,7 amm max^ * SVDC 0) 1 .2 amsi 
max Unit ai plciu^wl «&sva |d**a not IncludacaM, f^war sirppi^.gr 
cables]. Gin: 6JS-W x U"L K +,6*N Weigh* 12 lbs i™i «-r>o 
manual 

FDD100-8 . .$169.95 ea. 



5 VV APPLE™ 

Direct Plug-In 
Compatible Disk Drive 




ADD-514... $195.95 



+SVDC fl 6 Amps 
+12VDC @ 4 Amps 
• 12VDC @0.5 Amps 



Microcomputer 

Power Inc. 

Regulated 

Power Supply 

■ PariMt tor computer of diik 
iMw uH H WU 1 Supply ha? AMP 
connectors tor direct connec- 
tion lo two 5W" disk dnvej 

■ Cooling fan ■ Input: tO<yi i&7 
20O/23OVSC. 4T-6aHt • Output 
Inbpvn) ■ V*ioht 9 lbs. 

CP167. ......$59.95 




t»e 



I3'*-Lx6 , "1«xS-H 



?iui.aTRi£& Protect yourself,,, 
DATASHIELD 
Surge Protector 

■ Eliminates Wttaoe spikes and EMI- Rfl noise 
tiekva it can darnigo your tqijipcnent or cause 
dels toss ■ d rnonm warranty ■ Power disaiipa- 
fiontlOOmtcroseconois): i ,000,000 watta - G 
aockela ■ € toot powar cord + Norm nl line vc4t- 
ageindlciilorl^hl l Brov«»i out/btack out reset 
switch - Weight; 2 lbs 

Model 100 ." S69.95 





■ 1 



DATASHIELD 

Back-Up 
Power Source 



I* 

V Provides uj3 to 30 nwnwtes of eommuous 1 20 

\ VAC 8(HHr pennr 10 your computer system 

[load tJeparufonlr whan you haw a black out 

or voltage sag ■ Output riftno 200 watla * &ix 

montfi vatrranty ■ we»pht; 1 9 los 

Model 200 (PC20O) $349.95 



IBM MEMORY EXPANSION KIT 
COMPAQ COMPATIBILITY 



SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 



510-00 Minimum Order — U-S, Funds Only 
C*WshtiL* Ratrdenlt Add 6v T % Sales Tax 
Shipping — Add 5% plus 11,50 Insurance 
Send S.A.S.E, tot Monthly Sales Flyer* 



Spec Sheet* — 30* each 
Send $1.00 Postage for your 
f REE 1$&4 JAUECO CATALOG 
Prices Subject to Chang* 





1 355 SHOREWAY ROAD, BELMONT, CA 94002 
5/M PHONE ORDERS WELCOME — (415) 502-6097 Ul*x: 176043 



Mail oi Ins popular m*fli«y board* alia* you Id add 

44K, 12tK„ 1B7K. m 2HK. Tha IBMMK kit will populm ii»u bo*rdi 
In SrK byt* InctHntnti. The 111 »i ilntela in JrttuJI — |uii Iniwi ih* 
nlna MK RAM ehlpi in th* pferldad tockttt ind i»t ih< twe group* 
el swlbcnea. Dlraciksns at* *nf lud*A. 

I B M64K ( Ninn 200ns 64K BAM s I {49.95 



TRS-80 MEMORY EXPANSION KIT 



TRS-S0 to 1GK, 32K, or 48K 

"M«lil 1 - Fun it id 1SK Ktquini (1 1 On Kit 
Msdil 3 . From <K It 4)K flwdrtl |3| Ttint Km 

CUM . FionHK 1i tGK Riqulrn (1) Qui Kit 

"MM 1 lli ll piH lift EiflHiM 1MN ip 1. «|K T«i )Ub I^Mft. 
-hfU h p .' iiJ hr Md 1U d [«w - 

TRS-1CK3 'ZMni (01 Color & Model 111 (11.95 

TRS-1SK4 -ZMin for Model I H0.9S 



TRS 80 Coioi 3SK or S4K Connrvoi) Kit 



Eesy to Install kits comes compteis witri & ea. 41 6A-2 f20Ons) 64K 
dynamic RAMS and conwrsidn documentfttiDn. Comnrls TRS-60 
cofor OOjflputors wilh D. E, £T. F and MC circuit boards to 32K. 
Also COnvaiaTRS-aOcotpr com putiK II to &4K. Rax DOS Of OS- 5 
enquired lo utilizes full OaK RAM on all computers. 
TFIS-WK2. S44.BS 



UV-EPROM Eraser 



I a CMpt - 51 Minutes J 



NSfc 



] 1 Chip — 37 Minulrt f 



Er BH4 3m\ 11 It, 2733. JIM, i4U. 3$», 3SM ErasH up to 1 chips 

Wlmhft E1 mlnutit (1 thkp In 3T ffllnulas). HalnUiIni canilinl upo»Lir> 
4t>lanet ol ona Inch. Special condudirt loam Hnar atlmlnaias linic 
bulfd'Hip, tglli in i»f»ty lock tci prrtani UV axpnura. Compael — onry 
1.00' i 3-TQ' a 2.SD". Co.Tp'ali wilh n-jdln; "■,- Icr D chl.-ji 



DE-4 UV-EPROM Eraser . . 
U V S ■ 1 1 E L RsplacemsntBulb 



s 79.95 

. .S16.95 j 
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SEI, Inc. 



SOLID STATE STEREO 
REVERBERATION AMPLIFIER 



Sprclfk-alkmi: « Total harmonic dislcuHC-n 

iHSlhin MS» Frequancv rcscon-ie iOH:io 

5QK h* * FdB • S»N Ration 90dB • Hevert*r- 

ation iimcO io3 MC ■ Input 150MV/50K ofim 

* Wax inpul 2V • Acc*pri input from upo. 

phono, or aux. 

includes and LED Raverb L«v*i display. Kit 

comes with lit elactromc components., irans- 

lormsr and in at ructions, and 19 rack mount 

obfovt 

Model TA-240G $89.95 



647 Academy Drive • Northbrook, Illinois 60062 

For information (312) 564-0104 • To order outside Illinois 1-800-323-1327 



I 



AMATEUR MICROWAVE 
Receiver System 
1.9-2.S GHZ 

MICROWAVE 

RECEIVER 

SYSTEM 

• Commercial grade construction * Sturdy 
Parabolic aluminum redactor antenna* H»gh 
oam So dfli • Line of sight distance 45 m>l«i 

• Complete system, power supply, cable, as- 
sembled reflector antenna, and downconverter 

• Oowncorwerter mounted i n attract ive cat* nel 

90 day warranty on PS-5I 
PS5 Assembled .... $109.95 
Kit Form $ 79.95 



Microwave Preamp! 



NEW 
KIT 

Uie with PS-3 Kit . Ad ds 3D-25 db rjai n lo booil 
reception diaianca 

* Low Noise 
■ Hugh Gain 

* Can b« us*d with all axittmg atop ngn 
board ■■ecenwers 1 

* 15-2 5 gHZ Fr&q. Range 

PS-4 (Kit) $34.95 



SOLID STATE STEREO 

GRAPHIC EQUALIZER 

PRE AMP KIT 



SprclTlcjUoni: • Toial Harmonic DlSlorHon 
L ess E htan 0.05% * I ntarmod ulatio n Distortion 
tfOHz ?KHr - 41 SMPTE Method) L«i lhan 
0.03H" Frequency Response Overall \OHZ** 
100KH; >a2dS-1dB * RIAA Curve Devia- 
tion (Phono] *OEdB -OSdB (30Hi-v i5KH.fi 

* Channel separation (at raleti oulpUl IKHaT) 

* Phono Tuner Au*. and Tape Monitor better 
than 70d(j • tnput sensitivity and impedance 
,TKHz tot rated output) 
Phof»^MV47Kohm»Aux 130MVS0Kohms 
Tunwr 13<HvW 50K ohms Tap*: 1J0MV &CK 
ohmi. Graphic EquaHar Control: 10 Band 
Slide Control Frequency Bandar 31 SHz 
G3Hi: 125H.T 25GHZ 500H; IKHi 2KHJ 
4KRt WHz 16 KHz a Iso with on pan sH selector 
for Phono. Tuner Aux 1 and Aux 2 Powtr 
Suppty: 117 VAC Kit comes wilhaHetetlrpmc 
components, transformer, injlruclions and D 
19" mck mount type meial catnnel. 

TA-2500 (Kit) $119.00 



20 STEP LED POWER 
LEVEL INDICATOR KIT 
This new alereo level indicator kil conai$tsol 
40 3-coior LED'sio indicate sound level output 
of your amplifier Irom -57 dB toOdB. Comes 
With an attractive 1 silk s-ci^nn printed panel 
Mas selirclor swilch lo allow lloatmg or 
a raduar output indieling. Kit ineludesall parts. 
Front psnel and power supply 

TY-45 (Nil) 

$34,95 



*. 



SPY EAR 

A wry popular device de- 
signed toJuten tosounds 2 
voices through room* or 3 
N. Ihiok concrete walls. 
Place listening sensor agamsl wall end 
earphone in air. Adjust volume control 
Clwrly near things you may not want to 1 



INFRA-RED 
REMOTE CONTROL 

t SWITCH KIT 

.g^gajjM* inlra-red Remote Con- 
Jfl^H iroi switcfi can bo us*d 
'^^^^ lo coniroi appliances 
up io 500 W 
The TK-41 has etfeciive control up lo 10 
meters No antenna needed Feat u res latest I C 
con-lroNer which excludes interferences from 
light or AC pulse s<gnal 

TK-41 Kit $24.95 



STEREO AMP KIT 
160 Watt Total 80W + 80W 

This is a sotirJ stale all transistor circuitry on 
board stereo a mplif ttt Power au tp u t amp lo ys 

2 pairs of melChing Darlmoton transistors 
THD less than OSSberweenDCto ZOfJKHr 
Power supp'y requires 30 VCT 2 amp » FMR 

TA-W3 

$39.95 

trahklonnvr 
{optional, 

$9.95 



a 



LOW TIM DC STEREO 
PRE-AM KIT TA-2800 

Incorporates stale of O.C. deaign lhal gives a 

Irequency roipwiMTrom O He- iWKKi * .5dS 
• Fealures lone defeat switch loudness 
trebro. midYanoe, ba$s. balance * Contains 
q uad BiF et op-am p to devel op T H D of Q05N 
■t rated output • Input sensitivity, phone 2 5 
HV tuner, aux. Iipeplay lOOMV-'IDOK • Power 
supply * 15 von DC at 2A K*t comes with 
regulaied power supply all youtieed isa 1 5-20 
VCT 2amp XFMR 

TA-2800 

ONLY 

544.50 

XFMR 

$4.50 ea. 




UHF TV PREAMP 



o S 



Tj- 



FEATUHES: 

• a?5 dB gam' 

* Krt 



Your "-ecepiion will draimartacally nnpro>«i Tins 
unit will emble you to pull m signals you never 

k rva w were ther &i For tolh inrfoora nd outdoor 
use Input and oulput impedance 75 ohm No 
adjustment Easy assembly 

JH-0 Kit $23,95 




TA-1500 

200 WATT/I 

CHANNEL 

STEREO 

AMP A 

PREAMP 

KIT 



More power for stereo blaster 1 100 watts/ 
channel, stereo preamp built-in. Trebej, 
midrange. bass, inuT vol urn 0. Bafance and 
volume are standard controls on the pre- 
amp. Mic input allows you (o use Jt as a P.A, 
Specification!: 1 00 w x 2 into 8 Ohms. Frcq. ' 
Range: O.iooKh: j,3dB. Thd: .01%. S/N 
Ratio: SO dB. Sensitivity: 3 nu into 42K. 
Power Requirements: 24-40 VAC 



TA-1500 . 



$72.00 



160 WATT DC STEREO AMP. PREAMP KIT 
The TA-B00 Fs an 80 watt/channel preamp 
and power amp with tone control, high, 
middle and bass controls. Volume and 
balance control are built-in. On board 
power supply requires only 60 volt C.T. 
XFMR. Specifications: 50W x 2. into S 
Ohms. Fraa. Hang*: O HZ- 100 Khz.L3dB 
Thd: .01 S, S/N Ratio: 80 dB. SensllMly: 
3 mu into 47 K Power Requirements: 
24^0 VAC. 



Add 10% shipping on orders under $35.00. Orders over $35.00, add 5%. 
Catalog-Si .00. Visa & Mastercharge accepted. 
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WORLD'S SMALLEST DIP SWITCHES 

Same Size as an I.C.! Better Heat Convection 




HE VJ P>P SWITCH 



<^ 



ar^SPV- 



You Can Use Automatic Insertion Equipment 



The 8 -position program- 
mable SPST M0 uses a bifur- 
cated slide contact thai allows 
two point contacts for each 
switch contact, doubling the 
contact reliability The 
bifurcated contact travel ol 
026" eliminated many of the 
intermittent problems that 
plague dtp switches 

The K40 shows excellent 
Electrical. Mechanical and 
Physical specifications 

1 THRU « POSITION DIP 
SWITCHES AVAILABLE 
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8 POSITION DIP SWITCHES 



1 e«. 

10 ea. 



IMS 

SI .60 



IdOea. 
1000 ea 



Inclurle 53 SO For Shipping 




STOCKING DISTRIBUTOR 



ELECTRONICS 
CORPORATION 

SEMICONDUCTOR PARTS AND PRODUCTS 

1043 N. STADEM DRIVE fRO^ QfiV fiQd. 1 ^ 

TEMPE, ARIZONA 85281 \}*\J£.} 1701-0343 

Call or Write lor FREE 
Semiconductor Parts & Products Catalog 



MICROWAVE TV ANTENNA SYSTEMS 



Freq. 2.1 to 2.6 GHz . 34 db Gain + 

COMPLETE SYSTEMS 
(as Pictured! 
* v ^^^^ Commercial 40" 

/ 1 ^-^ Rod Style $ 89.95 

^S. Parabolic 20" 

Dish Style $ 79.95 
COMPONENTS 
Down Converters 
■1 (both types) S 34.95 
TWO YEAR WARRANTY Power Supplies 

PARTS S LABOR (12V to 1 6Vj S 24.95 

Data Into (Plans) $ 9.95 



CALL OR WRITE FOR 
KITS. PARTS, INDIVIDUAL 
COMPONENTS 

We Repair All Types Down 
Converters & Power Supplies 

Phillips-Tech 
Electronics 

P.O. Box 34772 
Phoenix, AZ 85067 
(602) 967-6972 

Special Quantity Pricing 
Dealers Wanted 
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Which. . 
would 

YOU buy? 




If you have two similar products, both 
designed for the same function . . . and 
one offers you MORE features for LESS 
money. -which would YOU buy? The 
answer is obvious! 

Just look at all these EXTRAS built into 
every HAN DY test socket and buss strip. . . 

• Total contact labeling... 
simplifies circuit design/layout 

• Self-adhesive backing... for one-step 
simplified alignment and mounting 

• Full 9 14-Pin I.C. Capacity 

• Expands both horizontally and 

vertically... inter locks can't break 
or twist off 

• High temperature plastic housing ... 
to 80° C. . . no warping or melting ever! 

• Prices always up to 25% less than 
other leading brands 

To all these add: Long Life, low resistance 
and wide range contacts that accept 
combinations of resistors, capacitors, 
diodes, transistors, I.C.s, etc. with leads 
from .012 - .032" or 20 -29 AWG. Clear, 
easy-to-read-and-identlfy contact mark- 
ings simplify layout, wiring and docu- 
mentation. Socket rows are labeled 1-to- 
64, and columns are marked A-to-E and 
F-to-J. Mating buss strip rows are labeled 



A-to-D and consist of 25 contacts each. 
Bold red and blue lines show where 
contact strips begin and end. 

Finally, we have a full line of breadboard- 
ing equipment, from discrete sockets and 
buss strips to multi-board assemblies, 
available at comparable lower-than-low 
prices. 



Let's face it. If you get all this... and 
the prices are ALWAYS to 25% less. , . 
there's no doubt which you'll buy. 
HANDY. It's our name. ..and it tells you 
what we do. 

What are you waiting for? Order your 
HANDY breadboarding products today. 
A toll-free call is all It takes! 



Here's how to order... 
HANDY Sockets and Buss Strips 










Part Socket Buss 
Number Strips Strips 


Ground 

Plate 


Tie 
Points 


14 pin 

ICCapty. 


Price 


HB-0100 N/A 1 
HB-1000 1 N/A 
HB-1110 1 1 
HB-1210 1 2 


no 

no 

yes 

yes 


100 
640 
740 
840 


N/A 
9 
9 

g 


2.25 
9.95 

11.95 
13.95 


HANDY Breadboard Assemblies 


Part Socket Buss 
Number Strips Strips 


Binding 
Posts 


Tie 
Points 


14 pin 

IC Capty. 


Price 


HB-2112 2 1 
HB-2313 2 3 
HB-3514 3 5 
HB-4714 4 7 


2 

3 

4 

4 


1380 
1980 
2420 
3260 


16 
18 
27 

36 


25.95 
31.00 
47.95 
63.95 



Mall Or den: Please add S3 {Canada & Inl'l add $5) to cover cost of shipping/handling. Sorry! No C.O.D. orders. 

Charge Cardi: (Win. $15). Please include Acer. NO-, Exp. Date. Bank No. (M/Conty) and your signature. 
Checks: Drawn in U.S. Dollars on U.S. banks only. Connecticut Hoiidenli; Add 7^% Sales Tax. 




SSS.I 



To order. ..call 1-800-34-HANDY 
Kh ...charge with VISA, MasterCard or American Express 
' All Items off-the-shelf for Immediate Shipment! 

a division of RSP Electronics Corp. 

7 Business Park Drive • P.O. Box 699 • Branford, CT 06405 • {203} 488-6603 • TWX: (910) 997-0684 

Easy Link Mai! Box; 62537580 * CompuServe: 71346, 1070 

U.S. and Canadian Distributor inquiries welcomed. 
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1 AAVIO- CHEMWIK • MLANTKOIOOCSi N U " HL " ' 

SE'&cSSf S^^c' ctf|li&p i„„JJf V ' C ,fr c ™P» ! ™«>d ord^ proems and antler? cmlnU. jg-j™ 3*1%M 

L i!yi c .?^?£"'^* 5 ° N J£',^.™^? - JSSgg amounts * OEM quantit y Pricing • Toll Frea 800 KiimbarSS^^^-S^-kiS^-iKio^f. I 



torn* brand products from nationally recognized manufacturers, 5"™'£ A ii:/™V T ^p^ u '„'f? L ^*£': 
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w« par all irwpmg art m 



CHARGES VOLUME DISCOUNT 

Add 12.00 * ODD'- 99.99 

Add 10.75 * ' 00 .00 1249, 99 I, 

Add SO.JO* 310,001499.99 Li 

Addi0.?>t JQQ-OC 1999.99 L 

NaChorgu tlOOQ.aPfiUp L 
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TWIN FOAM 
3<xm TV LEAD IN WIRE 
RO TRANSFORMER REOU 

I ukf -ymf-fm-s: chawrel 

I iMIl FOR COLOR -F II U'JITIK.El > 
I ALL TV-FH FOricTiORS UFD Br 
1 UMIOH CARftrOE MOISTURE PROOF 
I •CltHtl SCALED ROLt JACKET 

lnoaso jo fi umi^^" 

lf-0*59 SOFT »t SL.a*£< *^*F* 
P-OSfiO 100 FT «Tz « L* 



CABLE TV 
[MIDBAND Converter 




9.95 



BAAHO NEW PBOOutTiO* ACL U*IT 
I TAKEjI TWE 'HIDPEM CHANNELS' P* 

Mi;a*4D AMD MOVES : H I u "G 
■ CHANNELS T--H SWITCH SELECTS 

I l3*yni OH 'HI DUNS' JUST PUT 

IH LIME WITH tOUN CAILE *WD 
I SWITCH BACX A FOflTH US VAC WITH 

outlet ram YtKin rv ahlv t*o 

I COM H E CT IOM & IN ■ PUT tivEftALI 

■ HE IS I X 4-S/l X f HI" " 



NPN POWER 
TRANSISTOR 

BO VOLT J AHP 

IIS WATT 

HfE 13-sO ?0-3 

GflEAT PEPLACEyiEHT 

re-p apjpvO AUPl n 
prjVER SUPPLIES. ETC 
/*4" 




8/ lb TRACK TAPE HEAPS 



- >1 insthuuem' 

£f. I WITH A AE1 

- PI H-OHLiS PEl 

§! ' I - HEADS CAN 



HEW 

UNUSED 



rATIOH UFH TJL.1P p-fTP i.COO PEP) f> 
W.ESKH1E >EO,0»N3- iT C i f f ih{, Tm[| 

n for hi ■ tracks on i'tape, two 

•L STAiflatftEB TO OET I* TltACHS 

R I B TRJC ACCOM) | 
P-8 JTRiL PLAY 



ac adapters 

SPtAT PEAL OH ADAPTER:! Ft)* tHJUpt L 
a E CODER J. *KD PHrJJECTS SJ7ES AR[ I 

APPtt& X t * ? * l-l/i" TPUB CHPICE T 



THIS PATCH SHEW, PEUQrVEIt AP-T I 

FROM COU3PMENT IA LITTLL E>7 I 

■ IH RASH, HDTMIHft SEJIIOUil 

YOUR 

CHOICE 



I 5 EACH 



' frtlTAL biC/Pl *• 

' ERASE *tL 

RECO"D * t*I^_ 



5 VOLT 15 AMP 

' power, supply 



12VAC 300MA 
fe FOOT CA&LE 

TCCwiNAi-tp iw *, 
Z-fmn PLUG 




* 



!8vAt £50«a 

b' i A (H F. , ST Si fl" E C- ( I 
TINNED LEADS.' U|_- 
LISTED. T-bl94 



24 VAC .46 AMP 
SCREW TERMINAL 
OUTPUTS- T-OI20 



"^J^ p-mot WT TE LP 

IPDWLRTEC MtWEL IDQVII1I 

I FEATURES ADJU5TAAH VO^TAOE , 
I CURRENT LJltlf. OVEAVOLTAOE 
VpRCTECTION . IRAHtl HE* 



bCV 



wiCEwrjAPl 

SOCKETS 



cV?$?ce$Q.95 

jyr Q r s l& f-_- ^ft^Lj, 



MODULAR 
I PHONE JACK 

A&3CS O /*,! 

Wt O.I LI? £—/ I 

BYTANPABQ TCLEPHaHC. JACK 
KAt *>-\)t' CCLPT CODEC 
> LEAD! TEAM I HATED IH t^ADCl 







1 


10 


100 


!-r«5 


14 PIN 


ii 


■!^ 


41 


..■1605 


IE PIN 


50 


M 


49 


HUM 


II Plk" 


,?S 


H 


n 




■6 



95 



'*? it 



-. 



"5# 



LM384 

|5W AUDIO AMP 
|THO-2S% 

|BW-450KHi I4FIHOIPI 

|Av.34db '~KQ^\ 

STOCK UP NOW! 

PATA SHEET 55' 



POWER SU PPLY 

IZ-15 VOLT 1.6 AMP 

CSUUtflEiiL. P4WLR lU.'LV 
5-iHtiBD PC#Lft TYRE 3RA 

LT ROXCP itiV/HOV IMRTJT 
R.TAAE REWJLATCD. CUPPER t LIH9T | 

SUPEC 
SPECIAL : 

-1015 " 



8 OHrJI 5 Watt 
WEATHERPROOF 
5" PAGING HORN 

I SUPER QUALITY AHODIZEO ALUHIHUUl 

|j'.CPh AT A*AAlU.1h -RlCt' ■ OHM. 
L S WATT. IHPIVlDUALtV CACRAtED 

AmmDnium P*r5ulffltc 
ETCHANT £195 

I PAST A EAST TO U1E I '. „ 

\ JUST ADA WATER ft ETCH 

TUHHE'SLUE WHEH Fl>LL 
I PF CPPPCA I LB MAKES 
, : GALLONS 



i«'q A/i7'a 



LARGE 

RED LEDS 

jjflct/191 



I0/ 5 I 



RE4ULATE/Q. CUHRENt LIMIT 




Min, AAIAHT UHIFORH 
LEO'S ARE SREAT FOR 
LlftHTIHJB, up TOUA PAOJECTS 
aim' DlA, Q.tAO'LOpfA. FULL 

LLEAfJl. FLANGE-EBB DtU*H 



I LAMBDA TTPt LK-r-24 

I ftATuAE 120/240 VAC 0FEH-I 

lATrQN, VOLTAUE K CuRftE«T| 
I LJUIT ADJ Hf MOVED FROM I 
lEOLriPHEflL SAEAT -CONDI-f 

Ition-^fteat FOR DISC 

|DRIVES ORDEh TODAY i» 
P-IZ20 $*PC) 

F>- ELECTRONIC BARGAINS Vl 

I IF TOU'RL N0TL>N OUR MAILING LIST, VuU'RE MISSING uUT- 
ISTAMulHG BUVS DM THE FINEST IK ELECTRONIC PAftTS FOR 
I THf eUlLDER IH 6 TEARS OVER ZSO.uDO HOBBYISTS HAVE 
I DISCOVERED WHERE TO riN2 U5[ ? .. , L/HIQUE Off D0HrNAIGHT| 
I STRANGE Ei.ECTfi0.NiC5 AT GIVEAWAr PRICES 

WHV NDT SErtPfPR QUR CATALOG TQQAY-lT S FREE' 

^lAMONDBACK 

♦ ELECTRONICS COMPANY 

♦ PO BOX 12095 Dept 102 

♦ SARASOTA, FLA. 33578 
Phone Orders (813) 953-2829 

I LONTiHLNTAL US ADO ', 6C FOfl THE FIRST LB B 
50' FOfl EACH ADDITIONAL LS. FLA ADD SU TAB 
WC$r COAST ADA *l 10 FDR THE FIRST POUND a 

I SO' FDR EACH AQDlTlDHAL POUND 

MAIL ORDER *7 MINIMUM 
^COOS CgEPrTCARD *;S MINIMUM 



It 



QUALITY SPECIALS 



■rf.idiikhiMA.'d.ifaa 



pracpiPTioH 



'Ol^CH %[...- I 
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CiRCin" 
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m,VJ«C tfui 11 



1 

.F ■.'■!. *-<■■. I'-. ...■ , ■. 

'OUCH CKA0WALL1T DtAlS 0*1 
■ ■ ',■ - ALICMH Hy'LlUATlC 

• 1 1 .viw-CHiimriAN 



,c*ur uo; up cows-! 

■■ 

XSS T* LID UfCMf-5 AJjLOm 
CALf ■» 'OH C0uNTrt«3 TO WQiHHE 

yAKhJ i'nTi.TMBI-TEWIIALrflCA 
■ DRu't ■L-OUELHAIifVSS «!>( Jl 

■'.'.•.HOC HOflAL fWO 

■ ■ 

- .11 . ■. 

Wu Pi: 



■.■■■.. 
... .. .. 

■ 

•■ >• fO '00 WMJ 
■. 
CCAtVCPUtOfi OJ> "■ •■'H-i 

FMrCiS«3*ttv*,|Pc:.iTU .jr.+iEitATirfl vt. FTTODIJCE5 V«4l 
WLAPI fHiAWSLE iAWICWTh 0« n«V*tt Yrt-rtFOtM-^ 

-■■ ■ 1 " " •' ' • ' • . • i>nu f*i»iii(]< 

■i*w ron ("■■! ■, ■■' mi '.■ 



iinui IMIL, ■ 

"I.-".., A',*, , I'l' ■ 
' ■- 

1CL lijuk: r- ■urin-i r 



OO" iPLLl IC *OP" 

■ 

'i .'. ■ HI ...-.■ 

,, ■.. 



■■ ' ■ 

.. PARTI m Bl COWI "I 
... , . . , ., ■ 

-•.'I I ■ '■. ( * t ArlMt 



tan&o'.t HAij.Ei»ECT« r rt^ii'aiii T iAO'4r.'iK:fit,riirj'<AhiQLi<otT un 

■lUA|.i I.. V>\ I MATF lill -HALL Sfl rCWEE ' '■ 

■1,1 x>. ruHCr ■- 1 »>>■... M ',.' 1 ,lif. iNTEM . ' ■ 
MtjHOLi'i- ', 1 AU Lll I '■ ', 
VOlTAOf HtnULAinHFOriA^MO^irtK' VJi.HM 

■. ■ ■ -I, - I , 1. . , ... ■!.!'! 



.'.■ ■'.! 



u« 



-;iW- iia.ll ("i ■ ■■•■ ■ Hill A \f 

-.. ■ . ., .. n.i.,1, ■ nuj 

iMVICRiiiL r*L Hll':*T 1 !i..-..ini ai ,",ri . ■ 

■-•*.- M '.■■- . 
'"■ LM ■ ' '. ■ . 1 - "iMtjiP 

FREE CATALOG OF NEW DEVICES 

GOLDSMITH 



SCIENTIFIC 



^^™ CORPORATION 

P.O. BOX 31SR, COMMACK. NY 1172S 

PHQME OflOfflS WElCQHE-tSltl 979-79U 

MASTEFf CARP AMD VJSA ACCEPTED 

IVtW FOAK STArF presipf NFS ACO SAilTI FAX 

PQsrj,GF—AJJ0 J»» WUS JJ 94 (rViUAArVCE. COO £1 OO HTAA 

AlMlLAOtllJ'yrJF CCRTAiH rffAIS «A' Of LW'TCD 
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POPULAR CHIPS 



NE564 
LM301 

LM56S 
MC 1330 

MC 1350 

MC 14SB 

MC U96 

I.M 1389 

780S 

7S0S 

T812 

7815 

7818 

MV2109 

MC 1349 



2.75 
.49 
95 

1.25 

1.15 
.49 

1.00 

1.75 
80 
.SO 
.80 
.80 
.80 
.69 
.30 

1.79 



SPECIALS 

ON 

PRIME IC 1 

NE554 

$2.75 *>, 10/125. 100/3195 

LM18B9 
$1.75 •■, 10/1S.50, 10O/J150 

MCI 496 
$1.00 u. 10/19. 100/S75 



NETWORK SALES, INC. 



DELUXE PARTS 
R1 Rnltton A Trlmpot* 

68 '■. wati. S 1 ^ resistors £ 
5 PT-1510KtrimpC1S, 1 
PJECFI-51.7S, 100.470. 
1.SK. 3.SK. 51 K, 470K. 
ta-1.2K, 2-S20. 3-100K, 
6-330. 6-12K, 7-910, 
9-3.3K, & 14-4. 7K. 

$4.50 tl 10(40.00 
•2 CipiClter "A" 

Monolythics - 1-S60pl. 
7- 1 mid & 1-.22mld. 
Silver Micas - 2-1 Opt, 4 1 
eacri ol 43pl. 110p{. 
560pl. 12O0pl, 3000 or 
3300pl 

U 95 «» 10/45.00 
#3 Cipicllor "B - 

Myl»rs4-.001, 2-. 047. 
23-01 Radial lytic 5 3-10 
mtd 16V. 1-1000 mid 50V 
1-2200 mid 35V Disc 
Cops 1 sachol 5. 12. 27. 
36. 110. 330pf. 2-ISOpl. 
3-39pl. 3-220pt. snd I 
Van Cap 5-35pl 

*7.50 It. 10/70.00 



ASSORTMENTS 
H Coll ft Chokti 

1 each 01 15, 33, and 100 

(uh) micro herlrifis 

chokes. 1-variaOle RF 

coil (same as 

K49A537MPC) 

I3.2SRB, 10/30.00 
»5 IC'i Socketf, A Sam I 'a 

1 each ol N6564, LM665. 

MC1330, MC1350, 

MC1A96. LM18B9. 781 S. 

7318. 2N2222A. MV2109. 

haatsink 2-MC1458, 

4-1K4002. 4-8pin, 2-14 

pin. 1-16, * 1-18 pin 

socket. 

$13.50 te, 10.-12S.00 
R6 Mlae Hardwaia 

LED & holder, fuse A 

holder, line cord. 

grommet. SPST switch. 

DPOT switch. 2-F61 
conn. 6 lugs, knob, 
4. spacers, 6-screws & 
nuls. 2'RG-174, matching, 
transtormer w/nul 
S5.95 aa, 10/S7.50 



MISC. SPECIALS 
2200 mid 40V Axial Cap 79« 
470 mtd 16V Radial Cap 10/1.00 
10 mid 35V Radial Cap 12/1.00 
7808 8 volt Regulalor 49c 
28 Pin IC Socket10/1.0D 



POWER TRANSFORMERS 
Pri 1 1SV AC V"' 

Sec: 24 volts @ .350 A 
Dimrav.x V/.x2H 
$1.95 •>. 10/$ 15. 00 100/$ 125.00 




ASTEC VIDEO MODULATOR 
Video & Audio Inputs. 
Chan 3 or 4 Gutpu! 
Modal UM 1285-8. 
W/specs $6.25 




UHF TUNER 
Mechanical Detent Tuning 
Chan 14-83 12 VDC. 300 Ohm input 
45 MHZ output. $2.95 tl, 4/10.00 



SILVER MICA CAPS 
10 PF. 43 PF, 110 PF, 560 PF. 
1200 PF. 35« U, 10/3.00, 100/25.00 
3000 PF SOS H. 10/7.00. 100/69.00 



VOLUME DISCOUNT 

$ 10.00 - 493.00 NET 1000.00 - 4999,00-5% 
500.00-999.00 -2% 5000.00 4 up -10* 



•F" CONNECTORS 
F-59 20C ea, 10/1.50, 100/10.00 
F-61 35c II. 4/1.00, 100/22.00 
F-Bl 35* ea, 3/1.00. 100/29.00 



.if =: 



NETWORK SALES, INC. 

2343 W. BELMONT AVE. 

CHICAGO, IL. 60618 

312/248-3202 

Phone Orders Welcome. 
QUANTITIES MAY BE LIMITED 

©COPYRIGHT 1984 NETWORK SALES. INC. 



TERMS: Visa. M.C., Check. 

Money Order or COD (sddit. 

S3.00). Mm Order S1D.00. Add 

$2.50 S&.H for USA, III. add 8% 

Tax. MAIL ORDER ONLY. 

Prices subject to change 

without notice. 

WRITE FOR OUR MONTHLY 

UN-ADVERTISED SPECIALS 



UHF AMP KIT 

25db Gain a trip line PC board 

using (2) BFR-M's 

Complete ( no end 05 ure) 110.95 

Powersupplyforabove $3.49 



THUMBWHEEL TRIMMER POTS 
VERTICAL MOUNT 
OHMS 500. IK. 2K. 5K. 10K. 25K 
50K. 100K, 200K. 500K. 1 MEG, 
4/$ 100 100/$20,00 



FUNCTION GENERATOR KIT 

Uses XR-2206 IC. 1 Hz to 100 kHz. 

Complete with PC Board & all parts except 

power supply and enclosure $19.95 



BYPASS CAP SPECIAL 
1MFD-50VDC 100/15.00 1000/37.50 



VERNIER PANEL POTS 

Multi-turn. W shaft 

500 ohm. IK, or 1 0K $4.49 



&- 



BRIDGE RECTIFIERS 

SEA 200 PIV $2.00 
25A 100 PIV $1.50 
3A 400 PIV $1.00 



4^ 



10 TURN POT 
-OK ohm Panel Ml. 

$6.95 




MATCHING TRANSFORMERS 
UHF/VHF 

75/300 Outdoor/Indoor 
300/75 Push -on/ In door 
Your ctioice 69s ea, 10/7.O0, 
100/55.00 



m 



SOLID CARBIDE PC DRILL 

P55 1/6 in SHANK FOR 
US6 WITH DREMEL TOOL 
Special 794 ca 10/5.00 





MYLAR CAPS 




SO vol la 


001 mtd 


10* ta. 


01 mfd 


100/7.00 


047 mtd 


1000/48.00 



DIGITAL VOLTMETER KIT 
3 DIGIT to 99.9 VDC. 

UsesCA3161E &CA3162E 
Complete with PC Board and parts, except 
power supply and enclosure. $24.95 



4 TURN TRIM POTS 

BOURNS -3339B 

IK -6KH/A — 10K 

99CM-. 



f 



RFCOIL 

Same as «49A537MPC 
$1.25 aa 10/10.00 
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THERE'S MORE FOR BUILDERS AT THE SHACK 

Huge Selection! 



Low Prices! 



No Mail-Order Hassles! 



Sate! Low-Cost 
Computer Talk! 



iilRSJPWBs 



AY- 3-1 01 5 

AY-3-1015 Single-Supply UART. Full-duplex uni- 
versal transceiver accepts asynchronous serial 
characters and converts to a parallel format, and 
vice versa. Selectable baud rate, bits per charac- 
ter, stop bits and parity. 4.75-5. 25VDC. 40-pin with 
specs, data. Reg. S5.95. 276-1794 . . Sale 3.69 
AY-5-31 16 Dual Baud Rate IC. Generates the full 
spectrum of asynchronous/synchronous data 
communication frequencies for use with UARTs 
such as #276-1794, above. On-chip oscillator re- 
quires crystal, available separately. Single 5 VDC 
supply. 18-pin with specs, data. Reg. $8.95. 
276-1795 Sale 5.55 



Voltage Regulator ICs 



Type 


Adjustable 


Cat No. 


Each 


LM723 
LM317T 


lo JO VDC 

1 .2 10 37 VDC 


276-1740 
276-1778 


.83 
2.79 




Type 


Fixed Output 


Cat. No. 


Each 


7905 
7B12 
7815 

7905 
7912 


+ 5 VDC 
+ 12 VDC 
+ IS VDC 

-S VDC 
-12 VDC 


276-1770 
276-1771 

276-1772 
276-1773 
276-1774 


1.59 
1.59 
1.59 
1.59 

1.59 



4000-Series CMOS ICs 



Type 


Cat. No. 


Each 


4001 


276-2401 


.79 


4011 


276-241 1 


79 


4013 


276-2413 


.99 


4017 


276-2417 


1.49 


4023 


276-2423 


.99' 


4049 


276-2449 


.99 


4066 


276-2466 


.69 



TTL Digital ICs 



Type 


Cat, No. 


Each 


7400 


276-1 B01 


.59 


7404 


276-1802 


79 


7408 


276-1822 


.79 


7447 


276-1605 


1 19 


7490 


276-1808 


.89 



Replacement 
Transistors 



Type 


Cal. No. 


Each 


2N1305 


PNP 


276-2007 


1.19 


MPS222A 


NPN 


276-2009 


.79 


PN2484 


NPN 


276-2010 


.89 


MPS3904 


NPN 


276-2016 


.69 


TIP31 


NPN 


276-2017 


.99 


TIP3055 


NPN 


276-2020 


1.59 


MPS2907 


PNP 


276-2023 


.79 


MJE34 


PNP 


276-2027 


1.49 


2N3053 


NPN 


276-2030 


.89 


MPS3638 


PNP 


276-2032 


.79 


TIP 1 20 


NPN 


276-2068 


1,29 


2N3055 


NPN 


276-2041 


1.99 


MJ2955 


PNP 


276-2043 


2.19 


2N4124 


NPN 


276-2057 


.59 


2N4401 


NPN 


276-2058 


,59 


MPSA0S 


NPN 


276-2059 


.59 


MPSA13 


NPN 


276-2060 


.59 


MPSA42 


NPN 


276-2061 


69 


MU4891 


UJT 


276-2029 


99 


2SD313 


NPN 


276-2043 


1.79 


2SC945 


NPN 


276-2051 


.79 


2SC1308 


\PW 


276-2055 


795 


2N3819 


N-FET 


276-2035 


.99 


MPF102 


N-FET 


276-2062 


.99 



Operational Amplifiers 


Type 


Cat. No. 


Each 


741 . (Single) 
MC145S (Dual) 
LM324 (Quad) 
TL082 (Dual) 
TL084 (Quad) 
LM390O (Quad) 
LM339 (Quad) 


276-007 
276-038 
276-1711 
276-1715 
276-1714 
276-1713 
276-1712 


.79 
.99 
1.29 
1.89 
2.99 
1,39 
1.49 



Audio Power Amplifiers 



Type 


Cal. No. 


Each 


LM383/TDA2002 


276-703 


3,19 


LM386 


276-1731 


1.09 


TA7205AP 


276-705 


2.99 


LM380 


276-706 


1 59 



Tantalum Capacitors 



• 20% Tolerance 

• Standard IC Pin Spacing 




uF 


WVDC 


Cat. No. 


Each 


0.1 


35 


272-1432 


.49 


0.47 


35 


272-1433 


.49 


1.0 


35 


272-1434 


.49 


2.2 


35 


272-1435 


.59 


10 


16 


272-1436 


.69 


22 


16 


272-1437 


.79 



Electrolytic Capacitors 

Axial Leads 



UP 


WVDC 


Cal. No 


Each 


4.7 


35 


272-1012 


-4g 


10 


35 


272-1013 


.59 


22 


35 


272-1014 


.69 


47 


35 


272-1 01 S. 


,69 


100 


35 


272-1016 


.79 


220 


35 


272-1017 


.89 


470 


35 


272-1018 


.99 


1OO0 


35 


272-1019 


1.59 


2200 


35 


272-1020 


249 


3300 


35 


272-1021 


2.99 


4700 


35 


272-1022 


3.59 


470 


50 


272-1046 


1.59 


1000 


50 


272-1047 


1,99 


2200 


50 


272-1048 


349 



PC-Mount Leads 



UF 


WVDC 


Cat. No. E 


ich 


220 


16 


272-956 


79 


470 


16 


272-957 


89 


1000 


16 


272-956 


99 


4.7 


35 


272-1024 


49 


10 


35 


272-1025 


59 


22 


35 


272-1026 


69 


47 


35 


272-1027 


89 


100 


35 


272-1028 


79 


220 


35 


272-1029 


89 


470 


35 


272-1030 


99 


1000 


35 


272- 1 032 1 


59 


100 


50 


272-1044 


89 



Computer Connectors 

Repair or "roll your own" extension cords and 
save! 



Type 


Posrlions 


Cat No 


Each 


Solder Sub-D Male 
Solder Sub-D Femare 
Hood lor Above 


9 

9 
9 


276-1537 
276-1538 
276-1539 


1,99 
2 49 

1.99 


Solder Sub-D Male 
Solder Sub-D Female 
Hood lor Above 


15 
15 
15 


276-1527 
276-1528 
276-1529 


2 49 
3.49 
1.99 


Solder Sub-0 Male 
Solder Sub-D Female 
Hood for Above 


25 

25 
25 


276-1547 
276-1548 
276-1549 


2.99 
3.99 
1.99 



Power Transformers 

120VAC Primaries 



Type 


Volls 


Cwienl 


C,it. No 


Each 


Mini 


6:3 


300 mA 


273-1364 


259 


Mini 


126 


300 mA 


273-1385 


2 79 


Mini 


25 2 


300 mA 


273-1386 


2 99 


Mini 


12 6CT 


450 mA 


273-1365 


3 59 


Mini 


25 2 CI 


450 mA 


273-1366 


399 


31 rl 


63 


12A 


273-050 


379 


Strt. 


12 6CT 


1 2A 


273-1505 


3.99 


sta 


25.2 


I.2A 


273-1480 


4 39 


H-0 


12.6 a 


3.0A 


273-151 1 


5.99 


H-D 


25.2 CT 


2 0A 


273-1512 


629 


H-D' 


18.0 CT 


2.0A 


2731515 


699 



Dynamic Transistor Checker 

Only 

1 4 95 



Tests In or 
Out of Circuit 



The quick, easy way to 
test small-signal and 
power types and match 
similar transistors. Lamp 
indicates relative gain, 
Opens and shorts. Output 
for meter or scope, too. <'■ 
2*/4X-4?/»x.1-?/i»". Re- " 
quires "AA" battery, 
22-025 14.95 



^ 




5995 



Mini SPDT Relays 



', 



m 



e 



"T^TT 



1 Vli X 


i;>xVi" 


'IllVllK* - 


9 /m x **Vaa x sfi* 


Fig. 


Coit 


Coniacis 


Cat. No. 


Each 


A 
B 

C 

c 


5 VDC 
5 VDC 
5 VDC 
12 VDC 


1A, 125 VAC 
2A. 125 VAC 
3A, 125 VAC 
3A, 125 VAC 


275-240 
275-243 

275-246 
275-247 


I DO 
2.49 
2.99 
2.99 



21-Range Digital 
Multimeter 

Continuity Beeper Also 
Indicates Over-Range 
—Really Saves Time! 

Zero-adjust for precise low- 
resistance measurements. 
"Diode check" for testing 
semiconductors. Overload 
protected. Measures to 10 00- 
volts AC, 500 volts DC, 200 
mA AC and DC. resistance lo 
20 megohms. 6 3 /ax3V;x1 a /e" With spare fuse, 
leads. Requires two "AA" batteries. 
22-191 59.95 



. E 


-■-nr= i 
tSflfl?! ; 

® 


| 
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Home Computer 
Programs 

Reg. 7.95 

Save s 5 2 95 

ForTRS-80 - 16K 
Models I, III, 4 



Using the TRS-80 in Your Home. Listings for 
over 75 useful programs — financial, automotive, 
kitchen helpmates, scheduling, filing, math, met- 
ric and temperature conversions, games, more. 
330 pages. 62-2069 Sale 2,95 




A DIVISION OF TANDY CORPORATION 



Radio /haek 

Prices apply at participating Radio Shack stores and dealers 



OVER 8800 LOCATIONS WORLDWIDE 



CD 



135 
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SWITCHESI 
DPST TOGGLE 



CO 
UJ 

I 

O 

t- 

CO 



20 AMP 

HI impact 
Plastic Handle 
byJBT 



I 



LU 
< 

co 



I 



$1.50 




6 AMP 

7590 K6 
by CUTLER 
HAMMER 



$1.00 




FOOT OPERATED 
SPDT-20 AMPS 

Wired for N. closed, 
easily converted to N. open 
or SPDT, 

vWB"-2 00 n< 

cord 

$5.85 




DIP SWITCHES 

Fit 0.1 " spacing T^ecj. 

SPST ALCO TSS-11 AG PC W 55$ 



*i.ooC2j? 



10 posilion SPST 
AmD 435160-7 



10 position BCD 
Amp 5477S-1 



$2.00 



$2.00 



Rotary BCD 

EECOuDIP 






3/BSO. 



SALE 
DPDT 10 AMP MOMENTARY 

PUSH BUTTON 




Over $4.00 List 



ULTRA THIN MEMBRANE 

KEYPAD 
w/ Mating Connector 




$1,25 Matching Box 
(5" L.x2'A" W.X7/8" 



HI 



4-POSITIQN KEY SWITCH 

ALLEN SRAOlEY-600 MR-N31QB 
4 N.O. Contacts 300 VAC Max. 
360 VA Break 

Each posilion closes 
one contact, opens 
oirter thrae-Kfty removable 
one posilion only 




Includes 2 Keys wyinfo. 
$40.00 INDUSTRIAL QUALITY 



SANYO'S HYBRID AUDIO AMPLIFIERS 

VOLTAGE AMPLIFIER POWER AMPLIFIER 

ST K 3082 lao '-''itti jcr OioiuHl, mnx. ST K 0080 II 

Requires various external components _/'■*£*. 

and bipolar power suflply-16 pages of S 3*i&%. 

applicalions and tnlo. + speca. included \^^X^ 

.02% THD max, ,0043 1/3 out' 
. . , 1 -Stereo 5TK 30B2 and 2-Mono power am pi 
brtL-IAL w(16 pages of Info for C-|g QQ 





R&D 

Electronics 

1202H Pine Island Road 
Cape Coral. FL 33909 



SWITCHESI 
SWITCH BANK 

GRAYHILL-8244 Series 
Twelve individual normally open 

contacts 





Normally ON or OFF 
very sensitive SMALL-SPDTyj 

$1.25 > 



to till 



Wnl lurn large i— , 

appliances ON or OFF ' 

Willi no arc dun La 



S1 ,75 30 AMP 



KEYBOARD STYLE 
PUSH BUTTONS 50<t 

N. Open Momentary (Contacts 
typically 100 MA @ 5 VDC) 

JEAMFlENALID 
*M0P #TFD 

i-i 



\ 





rq3 



24 VA POWER ISOLATION XFMR 

SIGNAL DPC-120-200 or DALE 




$5.75 



Dual 120 VAC Primaries _9 

Dual 60V 2COM A Secondaries -a 



Yields: 120 VCT ijf .2 A fseries) or 
60 V ® A A (parallel) 



MAIL ORDER ONLY-NO COD'S-510.00 MIN. ORDER 
ADD POSTAGE: 

Continental Li S. add $1 .60 for 1st pound & 50« lor ea, additional pound. 

West Coast add $1.80 for the isi pound & 50$ tor each additional pound. 

WC & VISA with all information from card & phone no. 

Send SASE lor complete Lists (FL residents add 5% Sales Tax.) 

Ask acoul volume discounts-all orders processed same day 

AL^ERCHANDISEtjEWan^ClUARA^ 








BESS 

PERSONAL DEFENSE AND PROPERTY PROTECTION 
UTILIZE SPACE AGE TECHNOLOGY. 

CAUTION THESE DEVICE S CAN BE HAZARDOUS AND HAY SOON 

BE ILLEGAL. 

POCKET PAIN FIELD GENERATOR - IPG50 

Assembled S59 50 

IPG5 Plans $7.00 IPG5K Kt'tjpiaris 539 50 

PHASOR PAIN FIELD CROWD CONTROLLER— PPF10 

Assembled 5250 00 

PPF1. ...... Plans 515 00 PPF1K.. Kit/Plans... $175. 00 

BLASTER— Provides a plasma discharge capable of puncturing 
a can 

BLS10 Assembled $79.50 

BLS1 Plans 510.00 BLS1K Kit/plans 558.50 

SHOCKER/PARALYZING DEVICE - Very intimidating and 
eflective. 

SHG60 Assembled 599 50 

SHG6 Plans 510.00 SHG6 Kit/Plans . 57950 



RUBY LASER RAY GUN - Intense visible red beam burns and 
welds hardest of metals MAY BE HAZARDOUS. 
RUB3AW Parts Available for Completing Dev/ce$15 00 
CARBON DIOXIDE BURNING, CUTTING LASER - Pra- 
3 duces a continuous beam ofhigb energy. MAY BE HAZARDOUS. 
LCS. All Parts Available lor Completing Device .515 00 
VI SI RLE LASE R LI GHT GUN - produces intense red beam lor 
sighting, spotting, etc. Hand held complete, 
LGU3 ..Plans.. SI 0.00 (Kit & Assembled Units Available) 

IIR PULSED LASER RIFLE - Produces 15-30 wait inlra-red 
pulses at 200-2000 per sec. 
LRG3 All Parts & Diodes Available. 510 00 

BEGINNERS LOW POWER VISIBLE LASER - Choice of 
red. yellow, green —provides an excellenlscurceof monocbramalic 
light. 
LHCZ Plans 55.00 LHC2K mi... 52950 



■ SNOOPER PHONE -Allows user to call bis premises and listen 

*■* in without phone ever ringing. 

SNP20 Assembled 58950 

SNP2 Plans 59.00 SNP2K Plans/Kit 559 50 

M- LONG RANGE WIRELESS MIKE - Miniature device clearly 
transmits well over one mile. Super sensitive, powerful 
MFT1 Plans $7.00 MFT1K Plans/Kit.. .539 50 

B Win ELESS TELEPH ONE TRANSMITTER - Transmits both 
sides of phone conversation over one mile. shuis off automatically. 
VWPM5 Plans $8.00 VWPM5K ,. .Plans/Kit... 534.50 
TALK & TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE - Great for monitoring telephone use 
TAT20 Assembled $24.50 
TAT2 Plans $5.00 TAT2K . ...Plans/Kit $14.50 



I 



Ou r phone is open lor orders anytime . t echnicians are avai lable 9- 1 1 
a.m. . Mon-Thurs lor loose needing assistance orinlormalion. Send 
lor tree catatog of hu ndieds m o re si milar devices. Send checlt cash 
M0, Visa, MC. COD to: INFORMATION UNLIMITED 
DEPTRB.P0 Bo* 716. Amherst. N H 03031 1 el 603-573-4730 
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HITACHI 



TEST EQUIPMENT 
DISCOUNT PRICES 



V-209 

DC-20MHZ • Dual Trace 
Battery Ope rated 

f"t alt 'I 




V-509 

OC-50MHZ • Dual Trace 
Delay ed Swee p 




OSCILLOSCOPES 



COMPLETE LINE OF 
INSTRUMENTATION 

AT THE MOST 
COMPETITIVE PRICES 

CALL TOLL FREE FOR 
SAME DAY SHIPMENT 
SAME DAY SAVINGS 



V-650F 

60MHz • Dual Trace 
Delayed Sweep 




Reg. $1195 
$985 



V-1050F 

100MHz ■ Quad Trace 
Delayed Sweep 




Reg. $1980 

$1280 



CO 

o 
z 

o 

(X 

\3 

LU 

_l 
m 

Q 

< 
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V-222 

DC-20MHz • Dual Trace 




Reo. $695 
$545 



V-422 

DC-40MHz • Dual Trace 



fit I:* ... 



Reg. $895 
$649 




DIGITAL MULTIMETERS 

iYt DJflM * Q FuncUon* ■ 
+lfl"-+2fr*C Accuracy * 
AC & DC * Rulil * $W 
hour* * Data Hold * wBn- 
i si/. Taat Liuli i. Fut* ■ 

Auto rtnpt 

VR-3S1D 

Rag. star 

$137 

VR-3525 

Rag. SI 47 

$107 

VR-3560 

S-j. 1121 

$97 



V-6015 

1 MHz/2 Channels * 1000 
Words Per Channel 



V-6041 

40MHZ/2 Channels • 4000 
Words Per Channel 





Reg. 51895 

$1695 



TOTAL ELECTRONICS CENTER • OVER 70,000 ITEMS IN STOCK 

WM. B. ALLEN SUPPLY CO. INC. 

ALLEN SQUARE 

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112 



CALL TOLL FREE 



800 535-9593 

LOUISIANA TOLL FREE 800 462-9529 
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CABLE TV CONVERTERS 




LCC-91 

TV Remote Controller 



® 




L^^^^"wO (IsmwiW Model DRX-!Daj 

TV Remote Controller 



ModelJRX 
Remote 




A.JERROID LCC-91 

• Remote Control Lets You Change TV 
Channels From the Comfort of Your 
Chair 

• Turn Your TV Set On and Off Without 
Touching the Dial 

• 66 Channel Capacity 

• Lighted Digital Display On the Con- 
verter Indicates the Channel 

• Simple Do It Yourself Installation In 
Minutes 

• Works With All TV Models and Com- 
patible With All Cable Systems 

• Guaranteed One Year By More Than 
300 General Instrument Warranty 

Stations 



e.JERROID lcc-58 

■ Remote Control Lets You Change TV 
Channels From the Comfort of Your 
Chair 

• Turn Your TV Set On and Off Without 
Touching the Dial 

• 58 Channel Capacity 

• Lighted Digital Display On the Con- 
verter Indicates the Channel 

• Simple Do It Yourself Installation In 
Minutes 

• Works With All TV Models and Compat- 
ible With All Cable Systems 

• Guaranteed One Year By More Than 
300 General Instrument Warranty 
Stations 



C.JERROLD irJRX-3 

• 37 Channel Capability 

• Cord Type Remote Control 

• Remote Channel Selection 

• Remote-Fine Tuning 



0.JERROLD »jsx-3 

• 37 Channel 
Converter 

• Set-Top Model 





MANUFACTURE 


MODEL # 


RETAIL 


A 


JERROLD 


LCC-91 


129.00 


B 


JERflOLD 


LCC-58 


113.00 


C 


JERflOLD 


3QD JHX-3 


73.00 


D 


JERflOLD 


300 JXS-3 


69,00 



LARGE QUANTITY DEALERS INVITED. SPECIAL PRICING ARRANGED. 



G M HIGH TECH 

™ I Jo ui L.aL T L£ lVai£>ioui£ 



iP.<£>. So* 6Q44U 



-< 

CO 
OD 
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ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume any responsibility for errors that may appear in the index below. 



Free Information Number Page 

46 Acorn 44 

77 Active fcleclmnics 1 [2 

80 Advanced Computer Products 115 

— Advance Electronics 9-11 

12 All Electronics 12.1 

67 AMC Sales 32 

84 Appliance Service 45 

87 AP Products 23 

17 AW Sperr.v 22 

72 BBC 33 

100 Hickman Instruments Cover 2 

In B&K ...24 

— C&l> 32 

18 CE1 101 

34 Chanev 116 

7(1 Chcml rallies 28 

— CIE 34-37 

— C.O.M.B 99 

23 Command Productions - . 122 

35 Com mimical ions Electronics 2 

511 Contact East 45 

68 CPU 106 

55 Hand) Manufacturing 44 

10 Dalbani 1 27 

24 Diamond back 134 

65 DiRikey 132.133 

11 Digitron 122 

53 Direct Video IQ7 

99 Dokay 124.125 

54 DTI 27, 

"2 EJCO : 107 

81 Electra Bearcat 29 



44 

6 

o 

39 
40 



76 
96 

26 

75 

15 

85 

38 

28 

64 

41 

42 

49 

7 

4 

83 

93 
66 
90 

73 



F.lectronie Book Club 87 98 

Electronic Industries 108 22 

Electronic Specialists. 126 52 

Electronic Warehouse 109 47 

F.lronix 116 29 

Firestik 32 37 

Fluke Manufacturing 7 21 

Fordham Radio 15.103 43 

Formula 1 17 89 

Global Specialties 39 61 

CokKinitli Sfienlilic '-'4 79 

C;M High Tech 137 31 

Crautham College of Engineering. . . 25 86 

Elaltronk . 126 3 

Heath 52-55 27 

Hickok 31 5 

HMRCO. 44 88 

Instrument Mart 26 60 

Iwatsu Cover 4 — 

Jameco 128.129 58 

Javanco 1 22 36 

,|DR 118-121 19 

Jensen 45 — 

J&W 110 62 

KCS 130 — 

McGraw Hill Book Club 70-73 45 

Mcintosh Labs 41 59 

MFJ 108 91 

Network Sales 134 8 

Newlone Electronics 43 13 

Non Linear 93 56 

NR1 16-19 32 

NTS 88-91 57 



OK Industries , Cower 3 

Pace Products International Inc. . . . 105 

Paia 109 

Philips ECG 1 

Philips Tech Electronics 130 

Pomona 30 

Professional Video 1 26 

PTS , 46 

yuietroll Co 1 10 

Radio Shack 135 

Ramsey 113 

Random Access 45 

RCA Dis. and Special Prod 14 

R&D Electronics ., ... 136 

RF Electronics 126 

RSP Handy 131 

Scientific Systems 136 

SEI 130 

SM Robotics 45 

Solder Craft , .32 

Spartan Electronics 138 

Spectrum 105 

Tektronix 5 

Test Probes Inc 93 

Texas Instruments 21 

Trio- Kenwood 20 

Vector Electronics ................ 4 1 

VIZ....! 13 

Wahl Clipper 27 

Westech 1 16 

YVM B Allen 136 

WM Goosby 28 

W.S. Jenks and Son 45 



O 

z 

o 

C£ 

o 
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_i 
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$139.95 



SPARTAN 



Philips Remote 
' Cable Converter 



■ MiCng «fhpu|fr iKi-tDitr/f m Quam HiV.'SItt 

C s IkK 'n a-ruw & prhnnq flui; • GO tninrtfl 
lestctHjii • PrOjiammat * hmr an L off ■ U 
noui LED d rjibji clock. • FlfflUt* cnanntl n-«rn- 
c'i \ recj" akf Kan ■ WtrHtii nun held 

mfri no lijium.lief if%\ttr, * AuOmjEC run 
tune * Afliput f :n my brind leliymai • dm 

YW tU/rintf St'-i.le 



COMPUTER CARE KIT 

The Preventative maintenance kitjor the 
office and home computer 

Cwi|»ni5 Preof »n Duller 

Zc'tf Chntg* ViiSli'.c SerMfl 

and Keybosrtl de«r«r Ztra cio Qcl 

Ounjpj Anh-Slal fl 10.33 1 




SGL WABER 

Protect your 
computer and 
electronic equipment 
from voltage spikes 



$35.95 

DG115P si. 
DG115S 

(6 Outlet) KH- 
S45.95 




$26.95 



WINEGARO m Car 
ANTENNA BOOSTER 

Anpliim f~hi »dio ngruii m i9tr*jt at 1MB id 
:<ntM tmpfflWi tir nKto fraptcm tea mteods 
tiwn io jicrw arrilir wnetton $l $Ujbcnt 
S*ncri Md ftfmtor igtn giutta ro '©*« tdgi 

tndjsri ?<(' eatf* WU WstT 

Ulltlul ii- rialt: il-nl '31 



ir »irxllrW 



BECKMAN 
CIRCUITMATE 20 

8 lunclions and 30 ranges ■ 

Diode-trans istor lest 1 unction - 
auto-polanty, auto-zero, and 
auto-decimal - 10 Amps AC and 
DC Currenl Capability - Transislor 
Gain Tesl (hFE} - Conduotance 




$64.95 



Electronics Inc. 



6094 Jericho Tpke. 
Commack. N.Y 11725 



REFURBISHED 
MONITORS 

9", 12", Commercial ■♦,« — 

G rade as low as $39 ■ 9 5 



a 



Jerrold 36 Channel 
Remote CATV 
Converter 

w/on/off Fine Tuning $94.95 
58 Channel Wireless 51 09.95 




40 Chan nel VHF to UHF 
d«^..T=^BIock Converter 

E| •-- c ~B 26.95 Ea. 

fh +*M 24.95 4 & up 

Deluxe Version - Features line tuning knob, 
matching X former & 2 cables $38.95 



AUTO ALARM SYSTEMS 

Keyless Automatic 
Passive 

-arms when ignition is 

turned oft 
-automatic turn-off and 

reset tinier 




$64.95 



2000 Auto Watchman 
-prevents use of master 
keys or the removal of 
ignition lock to start 
vehicle 

-protects ail foreign and 
American cars 




$34.95 



(516) 499-9500 



EProms 

2708 

1024 x, e $195 

While Quantities Last 



BEFORE YOU PAY SS FOR A 

TELEPHONE SERVICE CALL, TEST IT 

YOURSELF!!! 

BS3MB 

Telephone Line Analyze 
Model 1042 



- Chocti csnOtan el 

Central cflc« la iftW'i lelBphon* .ACi 

- Ugr-tas Itfto^iOTt tn« polarity ful £jn 
a I flue I rolar.ly v 




PROFESSIONAL 
TELEPHONE PRODUCT TESTER 



Features: MODEL 1Q45 



' ItLIS IS' COr{|*tt 
nnfl cwcHhI W*&¥yi*\ WS*fli'i!ig 
rr.achir-os. w3 *y',&Tans -aiJlorj 
- Chech* irtephflftt taw Mfdi md Jundsw 
«pdj kx cpnliriujty. thofll BTH9 



:^3 



Mm omtiSJbtiO ■• WC BAC Amen A; above 'sooto ?50D0 

Volume mionatioiul shipping Add I COO 2 00 Eitra B"CI I atOQ io 50000 

nicirnunts P"ras subi«d io cnange 'Add' I shipping COD muncy o>dc chcU Ann Ifli Ml 00 to '50D0 

ui3Luums without trains loi nramtots Shipi "5t 00 Io 1000 00 



CIRCLE 36 ON FREE INFORMATION CARD 



putte Or tbuctvCnne- LfllopMancs 

- PfOndn Ifiw OrKJ ndrn-ul "drel ring 1?9J 1 
HOJMCI 

- V*n'*a Dul WDK« Ind DTMF IDudl Tsne 
Mu1;n:» FrtqLiBfityJ HMlS iK atM-.r 
nnr.nujm r*qLt«d Wv*l 

- C*ri t4 L*od bj 1ht toniLme' vmlnouliho CQQR QR 
a s & a, uloapvKn— an tmt-\a-Mi<m gOjObSD 

■ri5lrgc1*ei ZVU IE pnWKaffd WtM V\i ttllai 

- Can t» tiudj by Iho- umpartun b 
damjntlra^qi 0PMl>cn *ixl W4IW1 tf 
lewpJior* prtducll anft |o Kig«n nplumi. 
balon? na^-ntj an axct-ianc4 



»» Oret I0000O $l?50 

*S > 516) MonTh TuWF 

"* 499-9500 g. 8 g. 6 



K's Hot Tip for Desoldering Problems 

4-6 DESOLDER IRON 

volutionary new electric desoldering iron combines the ease and 
rtability of a hand-held, manual, desolder pump, with performance of 
industrial desolder station. This unique AC powered compact tool 
itures portable, one-hand desoldering eliminating the need for 
larate soldering iron and desolder pump. No shop air required. 
.ential for alt tool kits, field service technicians, and repairmen, as well 
production applications. Vacuum chamber is easily removed for 
aning or replacement. Replacement tips available. Tool is supplied 
th SAT-6-059 tip; diameter . 059 inch 0,5mm). 

■ATURE5: 

Self contained suction power and heating element. 

Economical. 

Lightweight 4oz. (1 13gms). 

Compact size 10'Js inches (26cm). 

Replacement nozzles available. 



OPEL NO. 

iA-6-115 

iA-6-230 



AT-6-059 
AT-6-O70 





Multi-function 4-channel 8-trace Oscilloscopes, 
each with a superb fundamental performance 



Coarse focusing, traces that shift up and 
down when the deflection factor is changed, 
waveforms that become distorted when 
signals approaching the frequency limit of 
the oscilloscope are input . . . everybody 
has experienced these problems. 
In many cases, the problem lies in the 
oscilloscope's fundamental characteristics. 
To eliminate these problems, the excellent 
performance of every IWATSU oscilloscope 
is achieved by going back to the basic 
concept of an oscilloscope as a measuring 
instrument; it should be reliable, easy to 
operate and have a wide range of useful 
features. 



SS-5711 DC ^100 MHz 

■ Frequency response margin 
(typically an additional 20 MHz) 

■ Guaranteed time difference between channels 

■ 1 mV/div deflection factor (at x 5 gain) 

■ 2 ns/div sweep rate (at x 1 mag) 

■ Independent A and B triggers 



SS-5710 DCV&QMHz 

■ Guaranteed time difference between 
channels 

■ 1 mV/div deflection factor (at x 5 gain) 

■ 5 ns/div sweep rate (at x 1 mag) 

■ TV trigger 

■ Optional DMM and counter 




(WATEMJ 



IWATSU INSTRUMENTS INC. 

® 120 COMMERCE ROAD, CARLSTADT, N J 07072 PHONE: (201) 935-5220, TWX: 710-989-0255 



i In Canada: ATELCO, 3400 Pharmacy Avenue, Unit 1, Scarborough, Ontario, M1W 3J8, Phone (416) 497-2208,TWX 610-492-0122 
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